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PREFACE \ X

We Live inan exciteng, rapidly changing. and challenging world o world highly dependent upon science and technology. Our
world is changing 50 rapidly that we sometumes fail to recognize that much of what we today take for granted as common,
everyday oceurrences eaisted only in the imaginations uf people just a few shortyears ago. Advances inscicnce and technology
have brought many dreams to lrwition. Long betore today s school children become senior citizens. much of today’s “science
fiction™ will.an fact. become reality. Recall just a fow accomplishments which not long ago were vicwed as idle dreams.
@ New bivmedical advances have macde it possible 1o replace defective hearts, hidneys and other organs.

® The first aw flight ar huty Hawh lasted only a few seconds. Now, a linle over half a century later space ships travel .
thousandls of miles an hour 10 explore distant planets. .

® \uclear iechnology - of interest a few shoriyears ago becase of is destri uu potennal wuld[)rumh humanhind with
almost limitless supplies of energy for peace-time needs.

e Cumputer technology has made it possible 1o solve i seconds problems which only a decade ago would require many

human lifetimes. )

® Scence and technolougy have brought us 1o the brink of controlling weather, earthquah es and ather naeral phenemena.

Morcover, the changes which we have been eapenencing and to shich we have breome aceustomed are occurring at an
increasingly rapid rate. Changes, most futunsts forecast. will continue and, in fact, even accelerate o> we move into the 21t
Century and beyond. But. as Barry Comroner has stated, *There is no such thingas afrec lunch."These greatadvances will not
be achieved without a high price. We are now beginning to expericnce the adverse effects of our great achievements.

® The world’s natural resources are being rapidly depleted.

® Qur planet s water and dair are no longer pure and clean.

® Thousands of plant and animal species are threarened with extinction.

o Nearly half the worlds population suffers from malnwirition.

W hile sciencee and technology have given us tremendotts power. we are abso confronted with an awesome responsibility. touse
the powerand ability wiscly. to make eyutable decision tradeoffs, and to mahe valid and just choices when there is no absolute
“right™ alternative. Whether we have used our new powers wisely is highly questionable,

Today s youth will soun become society s deaston-mahers. Will they be capable of improsing upon the decision-making of
the past? Wall they possess the shalls and abilities to make effedtive, equitable., long-range decisions to create a better world?

To the student:
Fhis module has been prepared to help you  the student and future dccnio% maher  function more effectively in a rapidly
changing world. Other modules in the Preparing for Tomorrow's World program focus ot additional wsues of c.urrcnidnd
future importance. '

To the teacher: ' .

Tt 1> our behief that this module  and indecd the entire Preparing for Tomorrow s Horld program — will help you the teacher
prepare the future deasion-maker to deateffeetively with issues and chatlenges at the interfaces of science, technology, society,
It 1 our belef that the contents and activities in this program will begin to picpare today’s youth to live life to the fullest, in
balance with Earth’s resources and environmental limits, and to meet the challenges of tomorrow's world.

-

. - Louis A. lozzi. Ed. D.
) Cook College J
Rutgers-The State University of New Jersey
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INTRODUCTION

Transportation today reflects some of our most exciting advances in science and technology of
the past hundred years. What Jules Verne wrote as science fiction in the 1800’s are now realities
—- we can jet across continents in a few short hours, stay submerged in the depths of the ocean
for weeks, or explore outer regches of space. With developments in transporation our world has
changed in many ways. Our man-made landscape has been shaped by our various forms of
transportation. Our very lifestyles can be said to be a product of our mobility — moving people
and goods quickly, efficiently and economically. From a once rural population, we are now
essentially an urban population. Modern travel has opened for us new horizons of which our
grandparents never dreamed.

Yet with these new developments have come a new and different set of issues. Traffic acci-
dents have become a major cause of death. Automobile exhaust fumes are the major contribu-
tors of air pollution. The quality of our environment is threatened by oil spills. waste from
chemicals that are used in the manufacture of our vehicles and keep them running; road de-icer
salts that contaminate farmlands and water supplies; and off-road vehicles that trample fragile
plant and animal communities, to cite a few. While there is no turning back to the horse:and
buggy, there is a need to examine the consequences of our modern mobility and try to avert
serious dislocations in the future.

The issues surrounding transportation are many. Just a brief scan-of a daily newspaper reveals
a plethora of)news items related to transportation concerns, problems and controversies. These
issues impact upon our lives at all levels and pose difficult to resolve dilemmas. That there is a
need for wise and responsible decision making and creative and effective problem solving is
clearly evident. ; .

Perspectives on Transportation is intended to create an awareness about some of the questions
and concerns regarding transportation now and in the future. Heipmg students develop decision
making skills is an integral component because they will be our future decision makers living in
an increasingly complex world. The materials and activities.have been selected to challenge
students to more critically analyze and evaluate the implications and consequences of different
decisions on transportation. They will discover that decisions are value laden and that the
moral, ethical elements are inextricably intertwined in all aspects of human affairs. These value
considerations produce conflict. By addressing some of these conflicts, it is hoped that students
will begin to question their own ideas and ideas of others and gain new insights into our tr'ms-
portation needs and concerns
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The Theoretical Basis of Preparing for Tomorrow’s World:

The Socio-Scientific Reasoning Model

As pomted out i the Introduction to tiis guide, develop-
ments m sciencg and technology ase aot without societal
isstes and problems. New developments and applications w il
inevitably bring about new ssues as well as increase ther
complexity. Linhhe scientific problems. socto-scientific prob-
lems often kave no “correct™ answer because they involve
human chotces and decistons. Such choices and deasions are
value ladened. The particular decisions made today and
tomorrow will determine the course of the future. Hence, we
are laced with the protound challenge to mahe just and wise
decisions 1 order to create a better future world. To help
prepare our students to become more cffectine problem
solvers and decision makers, education will need to fueus on
the simultancous development of the following shills.

e Ability to deal with problems containing multiple
interacting variables

¢ Deasion making that incorporates « wider social per
spective

o Cntical thinking i the evaluation of conseyuences and
implications

Components of the
Socio-Scientific Reasoning Model

In response to the above coneern and recogmizing the impor
tance of-this mode of development. we deseloped the “socio-
seentific reasoming” model to senve as a framework an the
production ol our currculum matenials. This muodel com-
bines our own philusuphy. weas and research with the theo-
nies and philusophies of Piaget. Dewey, Kohlberg and Sel-
inan. Bast. to these thearics is the ea of educationas helping
an mdinidual grow bothantellectually and morally. Therefore.
this sociu-seientilic reasoming mudel approaches education
trom a developmental perspective. This model incorporates
the wdeas ol stage development trom the perspective of cogni-
ton. moral, cthical reasoning and socal role taking. The
baste tenets of these theories are bricfly summanzed below

Logical Reasoning
Jean Piaget. the noted Swiss psychologist. has made impor-
tant contributionsin thearea of coz,nili\'c development which
are pertinent to our efforts’ 2, Piaget views the development
of logical reasoning as progression through the Series of
stepwise stages indicated in Table 1 (sensori-motor preopera-
tional, concrete operational and formal operational) At each
successive stage the logcal reasoning ability of individuals
takes on a broader perspective and incorporates the ability to
deal with greater numbers of interacting variables of increas-
g intellectual complexity. Each stage of thinking builds
upon the previous one. but takes on a new structural form
Growth in cognition, itscems, canbe facilitated and nurtured
through appropriate educational cxpcncnccs.

Inexplaining growth in logical reasoning capability, Piaget
refers to the proc.sses of assimilation, accommodation, and
equihbration. Assimilation occurs when the child incor-
porates new ideas and situations into his or her existing
thought structures. On the other hand. the child also encoun-
2

\ [

ters objects and events that do not fitinto his or her existing
thought structures. In these contradictory sitnations, the child
has essentially two options he she mwst cither enlarge
his her existing structures or createa new Category or struc-
ture. Piaget defines this as the process of accommodation.
Intellectual growth. Piaget postulates. occurs when the
lndl\ldudl attempts to resolve the tension between the inter-
active procc»u of assimilation and accommodation by
developing new, thouglis and responses that are more suit~
able or adequate. Equnhbnum is re-established when thoughl
struétures are altered, producing new accommodations thatt
enable the individual toassimilate the new situations. Intellee-
tual growth, then, occurs through internal self-regulation
processes that lead to new, higher levels of equilibration,

Moral/ Ethical Reasoning

Wiile there are several approaches to values cducation, the
more encompassing one is the cognitive developmental
approachoffered by Lawrence Kohlberg?*<. Kohlberg's ideas
are derived from the philosophic positions of Dewey and
and Piaget. The emphasis here is to help individuals grow
intellectually and morally. This is. we feel. a more functional
approach than arbitrary.indoctrination of values as used in
“character” or ™socialization” education or taking a “values
relativity” stance. typically employed in the more common
values clarification approach.

Kohlbergs moral cthical devclopment theory is an exten-
sion of Piaget’s cognitive development theery. Similarly to
Piaget. Kohlberg views moral development from childhood
to adulthood as progression through a series of stages (Table
2). Each stage 1s characterized by a very different way of
pereening and interpreting one’s experiences: At "Kohlberg’s
Stage 2. forenample, “right"and “wrong’ “are judged in terms
of satisfying onc’s own needs and sometimes the needs of
others 1f it s convenient to do so. Stage 3 type of reasoning
centers around maintenance of approval in one’s own social
group. The orientation is towards conformity to group expec-
tation. At the higher principled stages. reasoning takes inlo
account concerns for the welfare of others in a broader
context. and mcludes concerns for human dignity. liberty,
justice, and equality—those very same pnnciples upon which
our Constitution 1s based.

Following Praget, Kolhberg views development not as
mere accumulation of information, but changes in thinking
capabilities— the structures of thought processes. In the
course of development, gher-level thought structures are
attained and result 1n the extension of an individuals social
perspective and reasoning capabilities, Applying higher levels l

\

o

of thinking to problems results in problem solutions that
have greater consistency and are more generalizable. Sce
Appendix detailing the stages of development.

Social Role-Taking Stages

The research of Robert Selman* indicates that social role
taking ability isa developed capacity which also progresses in

a series of stages from carly childhood through adolcsccncc‘ .
Role taking is viewed by Selman in terms of qualnatlvc

lu




changes in the manner a child structures his, her understand-

ing of the relationship between the perspectives of self and

others. :

Using the open-ended clinical method of inquiry firt ap-
plied by Piaget and then later by Kohlberg. Selman has
identified and ‘efined Stages 0 through 4 (age range is
approximately 3 ycars to 15+ years) These stages are referred
toas. Ego-centric View point {Stage 0). Social-Informational
Role Taking (Stage 1). Self Reflection Role Taking (Stage 2).
Mutual Role Taking (Stage 3). and Social and Conventional
System Role Taking(Stage4}. Descriptions of the role taking
stages appear in Table 3. Each of Selmans role taking stages
relates closely to and parallels Kohlberg’s moral reasoning
stages.

Selman views the social role taking stages asa link between
Piaget's logical reasonmg stages and Kohlbergymoral reason-

.ingstages. Justas Pragets logreal reasoning stages are neces-
sary but pot sufficient for attaining the parallel moral reason-
ingstages, a simtlarly n&cc.\sur_v but not sufficient relationship
appears to exist between the social role taking stages and
parallel moral reasoning stages.

As Selman has pointed out. ™ . .the child cognitive stage
indicates his level of urcderstanding ol physical and logical
problems. while his role taking stage indicates his level of
understanding of the nature of social relations, and his moral
Jjudgment stage indhcates the manner in which he decides how
toresulvesoudl conflicts baween people with ditfeeat points
of view™,

o5 -
*

The Socio-Scientific Reasoning Model

Combining our own philosophy. ideas. and research with the
theories of Piaget, Kohlberg and’Selman. the socio-scientific
reasoming model has been developed. Socio-scientific reason-
ing. as defined here. is the incorporation of the hypothetico-
deductive mode of problemsolving with the social and moral,
ethical concerns of decision making. This model has served as
a guide 1n the development of educational materials to help
students advance to higher levels of thinking and reasoning
capabilities. Morcover. it1s hughly flexible and readily adapt-
able to other classroom activitics.

The basic assumption of this model is that cffective prob-
iem solving requires simultancous development in the realms
of logical reasoning. social roie taking. and moral. cthical
reasoning. Purely objective scicntific thinking cannot be ap-
plicd in the resolution of most of the probable future conflicts
without regard to the impact of those decisions on human
needs and human goals. A technological solution. for exam<
ple. may be. after critical analysis. feasible and logically
consistent. From a socictal perspective. ho“cvcr. one must
question whether or not it should be applied. How to best
prioritize our needs and evaluate trade-offs with a concern for
the needs of future generations involves logical reasoning and
critical thinking. but now with an added dimension .. . a

.social moral, ethical reasoning dimension.

Henee. the Socto-Suentific todel consists of four interact -
ing vomponents (see Figure 1); (1) logical reasoning develop-

TABLE 1
PIAGET'S STAGES OF COGNITIVE DEVELOPMENT

FORMAL

FORMAL LOGICAL OPERATIONS
e Thinks in a hypothetical-deductive manner
e Considers all possible relationships

"\ STAGE

TRANSI%NAL - EARLY FORMAL OPERATIONS

® Begins to think more abstractly
o Awareness ol new possibilities

CONCRETE OPERATIONAL (SUBSTAGE 2)
® Reasons only about concrete objects
e Applies logicin a hmited way

CONCRETE
STAGE

PRE-OPERATIONAL - (SUBSTAGE 1)
e Can represent objects symbolically - uses language. images
* View of world only as he/she sees it - highly egocentric

* SENSORIMOTGR STAGE
e Acquires concept that objecls exist apart from self
¢ Coordinates movement, habit
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ment 1s based on the theories of Piaget. while (2) moral,
cthical reasoning relies strongly on Kohlbergs ideas. Selman’s
rescarch provides the basis for the third component. the social
role taking aspeets of our model. Since the content or infor-
mation component of the problem (component four) will
vary. 50 $0o will the concepts vary accordingly. For example.
in our applications of this mudel we have concentrated on

s

course, problem issues could also deal with or focus on any

other topic one chooses to investigate )
The content component also consists of "threc interacting /

subuaits. These subunits  science, technology. and society--

rely on cach other for their very existence While cach of the

subunits is dependent upon the others. theirindividual under-

lying value structures create a high potential for discord since

wsues at the interfaces of science. technology. and soctety. Of the concerns of one subunit aften conflict with those of the
A

TABLE 2
KOHLBERG'S STAGES OF MORAL DEVELOPMENT

STAGE 5 SOCIAL CONTRACT
N ¢ Emphasis on democratic ethic, reaching social CONSCiousSness
¢ Respect for self and other

STAGE 4 LAW AND ORDER
¢ Do your duly. set good example
¢ Respect authonty and fdilow the rules

STAGE 3: CONFORMITY
* ¢ What s nghts what others expect of me
« Be kind and considerate of others - good intentions

STAGE 2 BACK SCRATCHING
¢.What's nghts what's good for me
o Eye for eye. looth for tooth concepl of justice

STAGE 1 OBEDIENCE AND PUNISHMENT
¢ Righ! 1s what authonties command
¢ Be good and avoid pumshment

TABLE 3
SELMAN'S ROLE-TAKING STAGES

STAGE 4. SOCIAL AND CONVENTIONAL SYSTEM ROLE TAKING
¢ Realizes mutual perspective taking does not always lead to
complete understanding
e Each selt considers the shared point of view of the
generalized other (social system)
|

STAGE 3 MUTUAL ROLE TAKING
¢ Realizes self and other can consider each parly's point ot view
simultaneously and mutually
o Can step outside dyvad and view action from third person perspective

STAGE 2 SELF-REFLECTIVE ROLE TAKING
o Relativistic belief that no person’s perspechive 1s absolutely valid
¢ Retlects on the'sell's behavior as seen from other's point of view

¥

STAGE 1* SOC!AL-INFORMATION ROLE TAKING
o Aware that self and others may have different social perspeclives
o Focuses on one perspective. rot on coordinating viewpoints of sell and ‘othiers
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others. This puradex — dependenee and simultancous conflict
among the subunits-- presents & unique opportunity and con-
text for curnculum develope. s employing the Sucio-Scientific
Reasoning mode! to prepare educational materials.

Each component of this medel Js not seen as a totally
separate and distinct entity. Rather. each of the four compo-
nents interacts with and has an effect on all other components.
Thus. ogical reasoning hasan cffect orf. and in turn s affected
by. social role taking development. In a similar manner, social
role taking has an effect on, and 1 affected by. developments
1n the moral. cthica! realm. Of course. logical reasoning and
moral ethical reasoning abso 1nteract. Each of these major
comporients—logial reasomng, social role taking. and moral,
ethical reasoning— interact not only with each other but with
the fourth component. content or information.

Referning to Figure | again. thecontent cone 1s small at the
low end because at carlier stages of development the number
of concepts entertained are smaller and the concepty are
simple 1n nature. Hence. as the cone broadens so too does the
complexaty of content or information included. Individualsat
stages of development ntersecting the lower end of the conc
can deal with issues and concepts of a simpler form while, on
theother hand. individuals at the upper end with higher levels
of matunity have the capacity for dealing with more issues and
issues of greater complexity. Development. then. is both
vertical and honizontal. vertical developmentis from lower to
higher stages. horizontal development relates to the “neces-
sary but not sufficient™ requirements which must be satisfied
as one moves from logical reasoning. through social role
taking, to moral reasoning capabilities. —

Thus. while each stage reflects a distinctly unique capabll-
ity for problem solving in a sciente, technology, society con-
text. we view development or progress as a continuously
spiraling process. in this process. however. there arc.leapsand
quiesence, and fixation at any stage is possible. Levels of
logical reasoning. moral reasoning, and role taking maturity
also seem to vary. we find. depending on the issues addressed.
These apparent tnconsistencies in reasoning— even when deal-
ing with the same or similar mental and moral constructs—
seem to be related to the degree of emotionality. familiarity
with, interest 10, and, or knowledge about the issues under
consideration’.

The goal then 1s to help cach ndividual “spiral” upwards
through the Socio-Suentific Reasuning cone and synchio-
nously achieve “more adeyuate™ problem solving capability.

“More adequate™ as used here refers to the idea that when
applied to problem solving. the higher stages of reasoning
result 1n solutions that are more encompassing and generaliz-
able, they enabie students tu deal with greater compleaity.

Application of the Soc:o—Scnenhﬁc Reasoning Model

in the Classroom -

The Socio-Scientific Reasoning model therefore serves as the
basis for 1dentifying the types of learning experience and the
sophistication level of those experiences important to help
students develop. It recognizes that learning capabllmcs
differ with age. grade level, interest and learning needs.
Implicit 1n the model and n accord with stage theory is the
idea that at cach stage thcrc;/ls a characgeristic form of think-

. . .
/ -

-

ing capability which dctermines how experiences and infor-
mation are interpreted and acted upon

The main strategy underlying all of these activities is based
on Piaget’s concept of equilibration It is only when disequi-
librium is created that active restructuring of thought takes
place. This active restructuring leads to growth in-logical
reasoning. in social role taking. and in moral cthical reason-
ing capabifities as well. —

Restructuring of existing cognitive structures occurs when
internal disequilibrium is felt by the individual New expe-
riences and inputs which are not readily comprehensible to

the individual challenge his. her existing mode of thought by *

revealing inadequacies or inconsistencies in that problem
solving strategy®. Arrestment at a given stage is partially
explained by the developmental theorists as the lack of
opportunities that create conflict or dissonance which place
the individual in a position where he she needs to assess
his, her particular mode of thinking. Perhaps. as Clive Beck
points out. the reason why people do not develop morally is
because they have not had the opportunity to entertain
alternatives — their imaginations have ‘not been cxtended®.
We. in addition. contend that the reason people do not
advance in logical reasoning can also be attributed. toa large
degree. to a similar lack of opportunitics.

We have identified some of the basic elements needed to
provide experiential opportunities that promote develop-
ment of problem solving and decision making skills. A partial
listing includes providing opportunities for students to:

«Encounter a variety of viewpoints

« Experience higher level reasoning

« Take the perspective of others

«Examine and clarify onc’s own ideas

. Examine the consequences and implications of one'
decisions

«Defend one’s position

« Evaluate possible alternatives

«Consider and recognize the role of the self to society

« Reflect on one’s own valtie system

«Test own ideas and those of others

One educational activity which incorporates some of these
elements is the classroom dilemma discussion, an activity
most commonly associated with Lawrence Kohlbcrg and his
colleagues. We have. however, modified and extended this
approach to more systematically encompass critical analysis
and cvaluation of information and data. We have also
employed such other formats as role taking, simulations. and
futures forecasting and analysis methodologies.

For example. reasoning at a particular stage is not a value
judgment of whether an act is goodyar bad. but is the pattern
of the concepts entertained in Judging the “ought™ of rights.
dutics and obligations of human relationships. Younger child-
ren at lower stages reason about duties in terms of reciprocal
benefits from the party - “If you do mea favor. I willdo youa
favor.” Whereas in principled reasoning. duty is what an
individual has become morally committed to do and is self-
chosen. Higher stage reasoning is therefore the ability to
apply value concerns (Kohlberg's mdjor congerns include self
welfare. welfare of others. sensc of duty and of* motives,
conscience. rules, punitive justice, role taklng) ina more’

S
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internalized, complex, autonomous, cntical, consistent and
generalized manner.

Effective discussion. however. cannot take place in a
vacuum. Needed also is an information base or context from
which students can begin to analyze and evaluate informa-
tion. Withinformation which they have extracted and syn-
thewsed. additional ideas apd ratinal arguments can be devel-
oped for discussion. For curnculum activities. we have
created problem situations_in a variety of contexts which.
according to scholars in a variety of fields. will be prominent

*

in the next quarter century and beyond'. This adds another
pegspective to the dilemma problem—that which elicits scien-
tific logical reasoning in addition to moral/ethical
reasoning—but in a futuristic context.

These ser\e as mechanisms for students to put some of the
ideas and judBwents that have emanated from the discussion
into larger structural frameworks. They also provide students
with opportunities to pro;cct into the future, to think beyond
their own immediate experiences, and to consider the impact
of different decisions on future society.

.

1Jean Praget. Plagets heory, In Thomas Lickona (Ed) (Ixamm haels manual of <hild psychology. New York. John \VIIC) and Sons. 1970.
2Howard E. Gruber and J.J. Voniche The essential Piaget; New Yoik. Banc Books. Ine., 1979.

*Lanrence Rohiberg Moral stages and moralizaties the cogniive-duvelopmental approach. in Thomas Lickona (Ed.) Mural developmeni and behavior
theore. resvarch, and socal tvswes. New York: Holt. Rinchardt and Winston, 1976,

+ Juhn Gibbe . Kuhibug, A Colby and B. spuicher-Duban, The domain and developmient of moral judgment. [nJohn R. Meyer(Ed.) Refle tiuns on values
wlmanon' Waterloo. Ontatro. Canada. Willred Lawrier Univensity Press. 1976,

Robert Stiman. Suual-Logmin unduwndmb a gude o educatonal and dinal practiee. In Thomas Lickona (Ed ) Moral development and behavior.
theon, research, ancd sl issues. New York: Holt, Rinchardt and Winston, 1976,

olbd. pg. 307 . .
Luun A lora, Moral prdgniem, verbaiabudic o, dugual resomng abidiny and cnaromnental ssues, Doctoal Dissertation, Rutgers the State Unisersity of New
Jerwy. 1976 -

ACaid Tomimon-Keaswy and Clark B heasey. The mediating role of cogmtive deselopment w moral judgment Chuld Development. 197445, 291 298,
*Clne M. Beek. Etfuey 1oronto McGraw-Hill, 1972

W Harold G Shane Cuori ulunuhange toward the 2Iv cenury Washington, D.C  Nationzl Education Association. 1977,

e
P "
I

ERIC ‘ L ) l

I




R
Overview Of Perspectives On Transportation

Purpose

~

Diminishing petroleum supplies, increase in popu-
lation, industrialization in lesser developed nations, air
pollution, greater global interdependence — all pose
critical questions regarding future developments in
transportation. Most obvious is the question “Can we
continue to drive with impunity our private automo-
bile?” Problems of fuel shortages, skyrocketing fuel
costs and pollution will bring about changes in our cur-
rent lifestyles and mobility. It is, therefore, the pur-
pose of this module to engage students to examine
some of the many issues related to transportation and
have them consider how these different problems im-
pact upon their lives and on the lives of others. In most
cases, students will need to deal with the concept of
trade-offs. What are our needs and desires, and what
argacceptaole consequences?

The problei§s and controversies that we encounter
today, experts“predict, will not abate in the future. Our
students, citizens of the future, will be confronted with
these problems, and more. The activities in this mod-
ule hopefully, will help students anticipate future
changes and recognize that problem solving and deci-
sion making in modern scciety are complex processes
where a multiplicity of factors interact. They must,
therefore, become cognizant of the need to devélop
their knowledge and reasoning abilities in order to be-
come informed and wise decision-makers.

“

Strategy

In order to become aware and understand problems/

. issues, students need a knowledge base and must de-

velop a sense of involvement in the controversy. Soci-
etal questions, for the most part, have no meaning or
interest for younger students because they do not see
how such questions relate lo,;thelr lives now and par-
ticularly in the future. Thelr concerns tend to revolve
around the very narrow confines of their immediate -
environment.

Hence, it is necessary to present opposing/
alternative arguments and provide students opportuni-

ties to challenge their -own ideas—and-the—ideas of —

others. In this module background information is pro-
vided through a series of short readings, commentariés
and student activities. Additional knowledge is devel-
oped as students begin to think about and discuss the
material in the several types of activities and decision
making opportunities. To involve students to actively
examine issues and controversies, we have employed
the dilemma discussions which focus on and heighten
a given situation. The heightened situation of a di-
lemma is intended to elicit a higher level of student to
student interaction so that students can begin to ex-
press their own ideas, testing them against the ideas of

8

others, Through active involvement with the issue
ideas will emerge that students can use to relate to
their own lives to develop.new awareness. .

The dilemma debate/discussions, and simulation

S

LX)

and role play exercises (variations of the dilemma for- o

mat) thus serve as the focal point of student actnvnty in
this module. Many of the dilemmas and simulations
are adapted from actual case histories, while others,
although hypothetical, reflect critical choices being

made today or require resolition in the neéar future.’

This approach requires students to take an active role
in the dialogue, examinig alternative positions and -
experiencing value or ethical conflict. Taking a posi-
tion and defending it offers new challenges tq students.

They must iearn to hear the arguments and opinions of
others as-well as examine the implications and conse-
quences of their own stance. Also, the levei of réle-
vancy becomes elevated when students hear argu:
ments from their peers rather than from adult authonty

or the printed word. Although the discussion process ™

may seem to move more slowly than lmpartmg infor- -

mation through lectures or readings, it places a per-
sonal demand on the students to organize, coordinate
and interrelate information and concepts. In this man-
ner, they will begm to-understand the dynamic inter-
relationship of issues and the -difficulty of decision
making. u\

Although the dilemimas involve individuals, we have
constructed the different dilemmas to reflect decisions
having effects at the personal, community, national
and international levels. Hence, students can begin to
expand their-scope of thinking and consider impacts
from a variety of perspectives. In view of Piaget’s
model that places secondary school students at the
transitional stage of formal development, many of the
dilemmas consider social implications beyond one’s
own sacial.sphere to those on a more global level. The
intention is to move students from their egocentric ori-
entation to that which encompasses a broader world

The dilemmas as presentéd are simple in form but

can be further developed by the teacher with.increas-
ing complexity, depending on the intellectual and con-

ceptual level of the students, as well as their interest
and curiosity. The subject area or course in which this
module is taught may determine -ways in which many
of the concepts might be further developed — such as
concepts from sociology, economics, ecology, govern-
ment, philosophy, history, etc. Drawing relatlonshlps
from what is learned in.the course will inevitably make
studen{ts’ learning more meaningful and effective.
Perspectives on Transportation in
the School Curriculum

*

This module, designed for the secondary school level




" (grades 7 through 9), can serve to complenent of sup-
plement courses in a number of subject areas: social
science, language arts, science, etc. Classes in differ-
ent subject aréas will, of course, emphasize or develop
the concepts/issues presented l’rom somewhat differ-

cnt- perspectives. ‘For example, in social science
classes greater emphasis may be placed on how
changes in transportation affect lifestyle chinges or
cultural developments. In science classes, more em-
phasis may be placed on examining the feasibility of
alternative fuel sources or new types of engines. What-
ever the case may be, the module is intended to pro-
vide a structureto extend and lnterrelate concepts pre-
sented in the courses.

Since flexibility is inherent in its design, one can use
this module in a number of ways. The activities may
be presented sequentially in the order given and serve
as a single unit of stady. Alternatively, the activities
may be selectively interspersed in the teaching sched-
ule where they best relate to ongoing classroom stud-
ies. Thus, the module can provide another dimension
to the existing course or “stand alone™ as a mini
course. ‘

The dilemmas can also serve as a “springboard” for
teachers to develop additional dilemmas for their
classes. So often it is the case that many of the best
dilemmas are developed spontaneously from the mate-
rials that are part of the' ongoing coursework. Having
used these dilemmas, teachers can better understand
the intent and value of dilemma discussions and begin

society. The question of relevancy and meaning can be
bridged when specific mformatlon is related to its im-
pact on our lives.

All important in the dilemma discussion strategy is
_to engage students in the consideration of problems
and new concerns that arise from applications of new
technologies and use of resources. It is, in essence,
applying information learned to concrete examples
and examining possible effects.

Objectives of the Module

o To incréase the student’s.knowledge of transpor-
tation.issues.
_o Toincrease the student’s ablllty to critically ana-
lyze issues and conflicting viewpoints.
o Toincrease the ethical/moral rea$ontng ability of
. thestudents.
¢ Toincrease the decision-making skllls of students
regarding transportation issues.
¢ To increase students' ability to recognize future
problems which might impact on society.

torecognize other problematlc situations that confront'

" questionsalsoserve-to-help-encourage and extend dis-
cussions by bringing out additional aspects of the -

. To help students recognize the different aspects
. of transportation and their effects on our daily
- lives.

o To engage students to examine thei* own and

other students’ value considerations.

¢ To increase students’ self-esteem and ability to

communicate and function more effectively in
classroom dlscussmns ®

e To ificrease students’ ablllty to loglcally and com-

prehensively present arguments in support of a
selected viewpoint.

o To help students understand alternative view-

points and respect-opinions of others. ’

Components of Perspectives on Transportation

¢ Student’s Guide

¢ Teacher's Guide

¢ Filmstrip and Audiotape Cassette
¢ Student Handouts - 7

1

Perspectives on Transportation is comprised of three
major sections, each examlnlng a different form of
transportation — land, sea and air. An |ntroductory
filmstrip provides a general overview of transportation
and poses some questions that will be addressed in the
module. Within each section are a variety of activities
and dilemmas stories which lead students to explore
various aspects of that form of transportation — so-.
cial, political, economic, etc. In most cases, each ac-
tivity and dilemma is accompanied by background
readings which highlight some of the critical issues,
create problem awareness and provide ideas for dis-
cussion and further study. Included after each dilemma
is a series o, probe questions which students should
consider and discuss when determining the course of
action to be taken by the central role character. The

-

issue. -

Underlytpg socnetal problems and controversncs are
moral/ethical questions. The dilemma stories examine
these (ﬁ:EtTGﬁS“‘Each—dllemm thus; raises two or *
more moral issues. Table 4 identifies the issuesempha-—.
sized in each of the dilemmas. Become familiar with .
the moral/ethical issues entertained in.the dilemmas so
that you can guide the studerits to address these issues
in their discussion. As previously mentioned, wise and
responsible decision-making must take into account :
the moral and ethical implication of alternative
actions,

§od
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Table 4 .
Issues Contained in Each Dilemma b
l Issues*
Q
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1 OnaClear Day X 1T x| x ‘
. v !I
2 One Less for the Road X X X
¢ s ) . B .
3 How Safe ic Safe? 1 X ol X X
4 Fuel for Our Cars — X X
The Synfuel Battle )
5 il in the Sea 1 x 1 x ’ s
6 Stranded at Seq | : 1 x 1, X X
7 Space Litter - ) X X a

*These basic moral issues as identified by Kohlberg comprise the underlying elements of a onflict situation™
involving a moral decisior. Ourdilemmas were constructed to incorporate two or more of these issues. Dilemma
resolution requires a choice or action to be made between conflicting issues. For.instance, in a dilemma dealing .
with the issue of governance and social justice, the questions surrounding the issue of governance include: 1) N
Should one accept or reject the authority of the governing body? 2) What are the characteristics and responsibili-"
ties of good government? The social justice issue raises the questions: 1) Should one defend or violate the
political, social and economic rights of another person? 2) What are the bases of these tights?
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Suggested Teaching Schedule .

Class Period . Activity o
| Showing of filmstrip and class discus- - *
sion )
2 Reading 1* .
Discussion of Dilemma | :
3 Reading 2 K
. : Discussion of Dilemma 2
4 Activity 1, Handout |
Small group discussion
5 Reading 3
- Discussion of Dilemma 3 “ \
6 Activity 2, Handout 2
7 Group presentations of Activity 2
findings
8 Activity 3, Group meetings to develop o
a future car desigri A v
9 Group presentations of ads_or com- )
. mercials
10 Reading 4

Discussion of Dilemma 4

11 {or homework  Activity 4, Handout 3
asgignment) '

12 Analysis of survey results
13 Presentation and discussion of survey

results
14 Read'r'g 5

Acti\g y 5, Handout 4
15 ‘Presentation of mass transit plans |
16 . Reading 6 or 7 .

. Class discussion
17 Discussion of Dilemma 3
18 ' Discussion of Dilemma 6 . B ¢
. 19 Reading 8 . '

-Activity 8, Handout § ‘
Preparation for Senate Hearing

i 20 - Conduct Senate Hearing, Handout 6 3
¢ ' 21 Continuation of hearing T, .
22 . Reading 9
Handout 7 .
. 23 Discussion of Dilemma 7
24 Activity 7, Scenario writing '
25 . Presentation of scenarios {;

*Readings might be assigned for homework, thercby allowing
more class time for discussion, i
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Conhucting Dilemma Discussions In The Classroom

Since difemma discussion may be a new classroom tech-
njue. ity major charactenstics. the basic guidelines. and
some Helpful suggestions will be described. There are no
hard. fast rules tor leading dilemma discussions. Most impor-
tant 1s that both teacher and students feel comfortable parti-
cipating in the actavity, The follm\mg guidelines are merely
recommendations drawn from cxpesences of persons who
have vonducted moral dilemma discussions in the classroom.
These may ur may not meet the entire requirements of your
particular situation and needs. Adjustments and.changes may
be necessary so that the dilemmas and discussion format
cairespond to the intelicetual level and interests of your
students.

Basic Steps in the Process

The five basi@‘stcp& in conducting a dilemma discussion as
outlined by Kohlberg and his associates are as follows:

Presentation of the dilemma
Selection of aliernative positions
Small.group discussions
Class discussion
Summary and closing of discussion

Background Information- In our materials we have
included an additional component:
Diagram 1. Schema for Dilemma Discussion. This back-
ground information will provide students with at least a basic
understanding of the issues contained in the dilkmma and
therefore the, substantive content which can be used to
dervelop the discussion. Moreover. the background materials
serve to bridge the gap between the real world and the
hypothetical dilemma situation. Hence. the dilemma will be
construed not simply as a story. but as a reflection of rcal
societal concerns and value moral confhiets that arise from
our scientific technological activities. Readings or other

" activities should therefore stimulate thinking and assist stu-

dents in the formulation of their personal views regarding the
action that the main chargcter(s)in the dilemma should take.

The background mforf’qmion provided is by no mecans
extensive, and you may findyt desirable to include additional
matenals as the need arises, IT you have readings or cxcrcnses
which you feel are more suitable for your students. do not
hesitate to substitute or Supplement what has been included
here. Inaddition. it may be necessary to discuss inclass some
ofthe more sophisticated concepts and technical terminology
to insure that students have an understanding of the basic
issues.

Ourdesire 1s toavoid encumbenng students withtoo much

technical detail and information. Nonetheless. some classes

may wish to pursue certain topics in greater depth and should

be encouraged to do so. From our experience. additional

research on the part of the students helps to generate a livelier
discussion that includes a wide divensity of perspectives.
Following cach dilemma are a.series of questions. These
yuestions can serve to probe further into the issue or provide
the basis for developing other dilemmas. The dilemmas. as
presented. focus on a limited instance but, as educators are
well aware, issues have many more ramifications and can be
built upon to encompass a much more complex situation.

12

an information base. See -

Therefore. by proceeding [rom a simple situation. it is possi-
ble to increase the levels of complexity in a step-wise fashion
with appropriate questions. .

Provocative questions can also help students reflect onhow
they might be affected by certain decisions or policies and
their roles as future dccmon -making citizens.

Presentation of the Dilemma - After the students have
read the introductory material as a classroom or homework
assignment. the dilemma can be presented. The dilemma may
be read to the class as a whole. or else. cach student can read
the dilcmma for himself. hersclf. At this point you may wish
to determine if the students fully understand the dilemma.
This can be identified by asking: ’

« Do you feel that this is a hard question to answer? o

« Will'someone please summarize the situation?

« What things might the main character have to consider in
making a choice?

« What are the main points in the conflict?

« Who would be primarily affected by the decision?

Small Group Discussion—It is usually reccommended that

- dilemma discussions be first conducted in smail groups fol-"

lowed {by discussion with the entire class. Students often are
more willing to'speak out in small rather than large groups. It
offers individuals greater opportunity to speak out as well as
places more responsibility on each person tocontribute tothe
group’s activities. The sense of mformahty in a.small group
allows for entertaining unique or unusual ideas that students
niay. hesitate to bring up in a larger grouping for fear of
ridicule or “put-downs.™

Homogeneous Grouping—The small discussion groups
{four to six students) may be-formed in 2 number of ways.
From a show of hands or written answers students who vote
“yes™ or *no” on the question can-be identified and'grouped
according to their position. There should be enough heter-
ogencity among class members to create division the
question and formation of the small discussion groups.

Small groups where members hoid similar positions would
provide a more congenial atmosphere for initiating discus-
sion. Here the students will feel less threatened if their peers
share the same action decision and *be more willing to con-
tribute to the conversation. The membership would be more
supportivz. and individuals would not sensea fear of attack or
failure.

Heterogeneous Grouping In another format. students
may be arbitrarily grouped. Here they have the additional”
tash of evaluating. analyzing. eriticizing and challenging the

_reasons given in the alternative choices. in this approach the

degree of controversy is heightened, creating the potential of
generating a livelier exchange. In defendinga particular cho=
ice. the student will need to come up with more convincing
reasons in order to persuade the others to support his; her
side. Or the group might begin by using a “brainstorm®
session and generate a series of supporting réasons for the
different positions. These responses can then be examined and
compared with ene another. Throughan elimination process.
the group can select the noré compelling argumcnts for cach
- position. 7

20

e




-

Aruitoxt provided by Eic:

DIAGRAM 1 pa

SCHEMA FOR DILEMMA DISCUSSION !

Teacher Activities
\

-

Student Activities

- A

assign readings,
exercises, elc

BACKGROUND INFORMATION

readings. films,
exercises

- {

check students®
understanding

.

PRESENTATION OF DILEMMA

’ identify situation,
clanfy terms

'

set up small groups

SELECT ALTERNATIVE
POSITIONS

indicate preliminary
action choice

\

help stimulate
discussion
{probe questions)

SMALL GROUP DISCUSSION

examine individual
reasons .
react to probe questions

Y

coordinate class focus
{probe questions)

CLASS DISCUSSIONS

examine different
reasons - group reports
discuss issues. con-
sequences, implications

v \

bring discussion to Blose.
summarize main reasons

SUMMARIES

present main ideas,
4=  reasons - .
review discussion

\

determine types of
relevant activities

EXTENSION ACTIVITIES
{optional)

further research, essays,
-analogous dilemmas, etc.

Whatever grouping strategy you deade to employ. all the
groups should focus on the moral ssues of the dilemma. To
more personally involve studentsin the group discussion have
them first express their fechngs about the dilemma. Some
preliminary questions for consideration might include.

» Whatissues in the dilemma are hard to talk aboul” What
makes them difficult to discuss?

« Can you foresee yourself having to make such a decision?

+» Do you know anyone who has had to make a similar
decision?

« Have you recently read any news aruclcs about similar
dilemmas?

+ How do you think you would feel if you had 1o pnake such

+ a decision? :

« When you have a problem, how do you think it through?

Once the students become comfortable with the discussion
format. they can then begin to critically discuss the position
taken and the supporting reasons. They should consider the

.adequacy of the reasons given as well as the adequacy of their
own reasons. Afterstating comparing and evaluating cach of
Q 2

0

the reasons, they might sele.t two or three of those that they ‘

believe best.support the positiori taken on the dilemma issues,
Each of the dilemmas contains -two or more major moral
issues. It is important that the students recognize the issucs
within a dilemma and direct their attention to the issues and
not to the irrelevant aspects of the dilemma (i.c., speculating
on the reality of such a situation).

if a group has difficulty in getting started or if discussion
begins tolag, the teacher caninterject a probe question or wo
to activate conversation. (Sec the dnscussnon below on:the
different types and uses of probe questions.) Sample probe
questions are listed at the end of cach dilemma and may be
used sclectively as needed. It is often useful to have students ~
answer a few of probe questions asa written assignment prior
to the group discussion. In this way. students have time and
opportunity to reflect on the issues and become more con-
structive contributors to the dialogue.

A recorder should beselected'to list the group's conclusion
to be presented in a written or verbal form for the entire class
discussion.

13.
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Class Discussion— The enure class reconvenes to hear the
comments made in the vanous groups. The discussion results
of cach of the groups are presented for the entire class to
examine. They might be best displayed on the chalkboard .or

.overhead projeetor. This procedure presents the opportunity

for students taking opposing views to ask questions and
challenge the different viewpopnts. Again. the adequacy of the
reasons are critically dnalwcé and menits of cach discussed.
Students reasoning at lower leyels will be exposed to higher
level reasoning and discover that their reasons may not have
taken wider |mphcauon\ into consideration and hence be less
appropriate.for Fesphing the conflict.

T'he class as a whole can then choose the best reasons for
cach position. You will find that aithough students may not
be able to generate higher level reasons they will tend to prefer
reasons one stage higher than their own,

I he class discussion is most frustful if the discussion guides
students to explore 1deas they have not considered and to
think about those higher level reasons. This can be accom-
phshed through the use of probe uestions. There are basi-
cally seven types of probe questions:!!

| Clarifsing probe. Asking student to explainwhat he she
means 1n his her statement. "What do you mean when you
say that concealing evidence is immoral? What is the meaning
of immoral?" :

2 Percepuion cheching probe. Determimng whether stu-
dent understands a statement made by another individual.
“Please explain to me what Joe has just said.”

3 Isswe speatfic probe. Examining student’s thinking on the
major issues ( Kohlberg has identified ten that underlie moral
reasoning- see Table 4)."Why should the government estab-
hish standards for air quahty? What should goed guidehnes
take into account?” (Issues. governance and law)

4 Imer-nsue probe: Resohing conflict when two or more
issues appear to be at odds. “Should a richer country be
allowed to use a greater share of the carths resources?
{Issues: social justice, life. property)

5 Role switch probe. Placing student in the position of
someone involved in the dilemma. “What would you de if
you had to make that decision?™

6 Universal c onsequences probe; Considering the implica-
tion of the judgment made when applied to everyone. “What
might happen if cvery household were required to reduce its
use of clectneity by 30%? Isut fair to place such dcmands on
everyone?™

7 Reason secking probc. “How did you come to this
conclusion?" or "Why?

Questioning along these lines will lead students to broaden
their scope of thinking and toevaluate cffects and consequen-
ces ot different solutions. v offers them an opportunity 10 sce
how others might think about the same issue and ch'ullcngcs
them to consider the many sides of an issue.

Probe questions can also be used to develop alternative

- dilemmas or wntroduce more abstract ideas by increasing the

complexity of the dilemma. For instance, a dilemma inyoly-
ing personal sacrifices in a gasoline rationing situation might
be extended to consider social and life-style changes in our
highly mobile society. How should transportation fucl be best
allocated? Does prisatcand publﬁimcrcsl conflict if gasoline

14

were rationed? Dilemmas of aninter-personal nature can thus
be presented froma community. national or even inter-global
perspective to stimulate thinking about future implications
for human society.

Skillful questioning becomes the tool to aid students to
think critically- analyzing the positions they take and the
values inherent in their position. They should begin to dis-
cover the significance of their principles by relating those
pnncnplcs 1o specific detisions and situations. Is government
severely limiting our freedom of choice when it enacts safety
regulations? What should freedom mean? What is the rela-
tionship between freedom and responsibility? What should be
the role of goverriment in protecting the health and welfare of
future society? The constant interplay between the abstract
principles concepts and specific instances is pertinent inmak-
ing the dialogue a thoughtful, meaningful exercise. Students
need to understand concepts on their own terms before they
canintegrate new concepts and ideasinto their thoughtstrue-
ture. The process of development is one where students
actively experience (or think about) new ideas which in turn
interact in testructuring the form of thinking.

Discussion should also include analysis of the information
and facts given. How does the information influence the
decision” What is inferred from the information presented?
Were the facts provided sufficient for infornied decision mak-
ing? What additional information is desirable? How might
one go about acquiring additional knowledge”? On what basis
does one sort outand analyze the facts given? To whatdegree
dogs the information influence the decision towards one posi-
tion or another? -

Finally. the consequences and implications must be
,‘lppr'uscd This is the test of the cffects of the position taken:
again values are weighed. What values are held? What makes
them desirable? What are the priorities? How is the nature of
human socicty perceived?

Closing the Discussion — The discussion can be closed with -

a simple summary statement of the major points made., This

summation will help the student bring together the ideas
entertained during the discussion into sharper focus. Oné
approach is to write down the list of the major reasons/argu-
ments *pro” and “con”, The reasons most preferred by the
students can be indieated, or the reasons can be rank ordered.

The different positions on the dilemmas should not be
judged for that would imply a correct answer. A “right”

~-answer Would also defeat the | purposc of future discussions:

students will try to “second guess” the optimum position
response. However, at this time the students should have
another opportunity tochoose réasons they personally prefer

or find most persuasive. This decision nced not be openly -

declared. Suggest that the students examine their original

rcasons after hearing the other comments. What might they

wish to change or add?

It may be appropriate at this time to point out somcactual
situations that rescmble the hypothetical dilemma. How were
they resolved and what were somce of the results? Students
may begin to notice analogous dilemmas that are currently
making the news headlines. It is a good idea to take every
opportunity to relate coneepts discussed in class to the stu-
dents’ personal experiences and levels of interest,

22 #
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Some General Guidelines for Dilemma Discussion

Dilemma discupsifms should flow naturally and comforta-
bly. However. when students have had little exposure to
open-ended types of discussions, it is oftert difficult to cngage
them in in-depth exploration of an fsue. The following are
some pointers that might be uscful in stimulating discussion.

Goals ofMoralDiscussion\-éBgrry Beyer, who has written

-extensively on moral discussion techmiques. has pointed out
that the goals of moral discussion should contribute to the
overall objectives of the course and general educational goals.
in addition to introducing new ones. Hence these goals are
general rather than narrow in- nature. Among these are: 1)
improving. learning skills. 2) improving self-esteem. 3)
improving attitudes toward school. 4) improving knowledge
of key concepts. and 5) facilitating stage change.”?

Animportant teaching strategy is to encourage students to
think about and reflect onalternatives and consider different
idcas. The process of development includes extending one’s
imagination and exploring one' thinking,1?

Classroom Atmosphere— Every effort should be taken to
create an atmosphere conduci ve to an open. free exchange of
idcas. Students should feel at case when expréssing their
thoughts and. when confronted with challenge. not feel that
theyare being attacked personally. The emphasis is on analyz-
ing thereasoning process by considering divergent viewpoints
and alternative choices. It would be stressed that no one
answer is correct or absolute: each position has ments and
invites investigation.

Classroom {urniturc should bearranged insuch a way that
students canspeak directly with one another and can be casily
heard. For small group discussions the chairs might be
arranged ina number of small circles so thatattention can be
given to all members of the group with-out delincating an
authority focal point. The seating should also offer some
degree of flexibility so that students might be able to shift

groupsor share their thoughts with members of other groups. ,

A student who is uncomfortable with one group or who
wished to take the opposing position may want to move to
another group.

Role of Teacher—The teacher's crucial role in dilemma
dlscusslons is that of a creative process facilitator whose
function is to stimulate students' searching and “stretching,”
and help students embark on their-own personal search. A
key skill lies in sensitive listening. By listening with caré and
delaying action the teacher can begin to:

« Identify problems that students may have in coming to
grips with the issues—do the questions need further
clarification? .

« Identify students who monopolize or dommate thc
conversations: ‘

« Find students who are hesitant im.‘xp

+ Prevent the discussion from becom
“personalifics:

« Find when the discussion begins to lag or focuses on
irrelevant details. ete.

By posing questions to the group or certain group

Ing their |dcas
g a clash of

members, the teacher can then provide helpful guidance or

gently direct the course of the discussion.

*

At all times it is important tha the teacher be supbortivc
and reinforce in a positive manner. Students should not be
singled out as having given particularly “good” or “bad"
answers. Each response should be taken as a point of depar-
ture for further discussion. The question *why"should be the
dominant concern.

Some degree of structure in a discussion is necessary but
structure should never hinder the flow of ideas. Probe ques-
tions can serve as the guiding structure. but they need not be
taken in any order or progress in a stepwise fashion. For a
given group of students some questions may stimulate more
interest or controversy than others; the less {ruitful questions.
therefore. need not be pursued.

Promoting student to student interaction is another major
role of the teacher. requiring insight and patience. The discus-
sion process is an evolutionary one, often requiring much time
before a definitive direction can be perceived. At times it may
even appear that the discussion iscircuitous. butn\l \pera-
tive that each student has the opportunity to air his; her viéws
and partake as an active member of the group. The student,
when he; she becomes confident in himselfs herself and
recognizes the worth of hisy her ideas. will then accept the
respopnsibility of his; her role in the group as well as become
more receptive to the ideas of others.

Characteristics of Dilemma Discussion

« Open-ended approach: There is nosingle “right™answer.
The goal is not to reach agreement but to critically discuss the
reasons used to justify a reccommended action. The emphasis
is on why some reasons may be more appropriate than others.

« Free exchange of ideas: Students should fcel comfortable
in expressing their thoughts. Each student should have an
opportunity to contribute to the discussion within a non-
judgmental atmosphere.

« Student 1o student interaction: The conversation is prim-
arily between student and student, not teacher and student.
The teacher uses questions to guide the discussion and to
encourage students at adjacent stages of moral reasoning to
challenge one another. Lecture or recitation should be
avoided.

« Developmeni of listening and verbal skills: Each student
should be intimately engaged in the discussion activity, buitd-
ingand cxpanding on one another's ideas as well as examining
each response critically.

.+ Focus on reasoning: Reasons are to emphasize the pres-
criptive “should™ rather than the “would™ arguments.

+ Dilemmas produce conflict: Conflict heightens student
involvement and interest and should have a personalized
meaning for the student. Resolution of internal conflict is a
precondition for advancement to higher stage reasoning.

Helpful Hints;

« Review carefully the dilemma to be discussed in class and ,

try to anticipate any. problems that students might encounter
when dealing with the dilemma.

« Identify the main issues and list a few questions that might
help clarify theissues for the students (particularly. howthese
issues might relate to the students® lives).

« Determine if there are ‘words or concepts that may be
unfamiliar to your students. These should be defined and
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\Most important is to encourage different students toengage in

the dialogue and to bring out the many different ways to
resolve a problem.

discussed so that the students do not become overwhelmed
by the terminology and can more casily grasp the essence of
the problem.

« If you have readings which you feel are more pertinent or
appropriate. use them in place of those included here.

« Consider whether or not the dilemma poses conflict for
vour students. It is often possible that the dilemma as written
is cither too sophisticated or too simplistic. and the students
cannot appreciate the implicit conflict. The dilemma question
mlght be reworded or altered in order to clicit a division of
opinion among the students.

« When presenting the dilernma story make sure the stu-
dents understand the problem and the goal of the discussion
activity. This can be accomphshed by having a student sum-
marize the story and list some of the possible alternatives
available to the main character(s).

~ Ifaclassis notaccustomed to discussion-type activities, it
might be wise to group the students in such a way that those
who are more vocal and aggressive do not dominate or
monopolize the discourse. Try to balance each group with
differedt personality characteristics.

» When the discussion has difficulty getting started or gets
bogged down. have the students role-play the main character.
The shift in focus can assist them in gaining additional pers-
pective into the situation.

« Try not to be too impatient if the discussion does notseem
10 g0 anywhere. As 1n any other type of group interaction.
some warm-up time 15 necessary so that students can relax
and reflect on their own thoughts.

. « Students may continually look to you as teacher for
direction and “correct” answers..When asked a gucstion you
can shift the attention by posing that question to another

« student and seck his- her opinion. In this way the dynamics of

student interaction can be maintained.
: « Tape recording some of the student dialogue may .be

useful as an evaluation tool to help organize future discus-
sions and suggest additional probe questions.

« Itis important that the discussion docs not drift aimlessly
or become a clash of personalities. Skillful interjection of
probe questions will provide direction to the group discus-
ston. therefore. become familiar with the different types of

o What if evervone in the class takes the same position?”

This does not present any difficulty. The particular position
taken is not important: what is important is the argument
used to support the position. The different levels of reasoning
on the dilemma should provide sufficiently lively debate.
Students can also be asked to put themselves in the other
position and develop arguments to support that position.

« Should students be required 10 give reasons for their,
decisions?

No. if reasons are not volunteered. you can simply ask
another student to comment. The debate should not be forccd
but evolve naturally.

« How does one detect student growth?

Development 1s a slow process and a limited nffmber of
classroom dilemma discussions is not expected te advance
students from one .stage to the next overnight, However,

«students having experienced a diversity of alternative ideas
should begin to develop an increasingly more global orienta-
tionand consider the different aspects of a problem.

« Will a student reasoning at higher levels regress-and
accept the reasons of a more forceful lower stage argument?*
No. regression is not consistent with the stage theory. Per-
sons reasoning at higher stages will see their argument rein-
forced as the discussion continues. Their reasons can deal
more effectively with the question over a breader variety of
situations, lower stage reasons begin to fall short. Studies
. have demonstrated that higher reasons are preferred over
lower rcasons.

« How long does one continue the disc. ussion? .
Discussion should continue for as long as it is fruitful and
students continue to display a level of interest and

involvement

« Is the object of the discussion 1o convince the class to
accept higher level reasony?
No. Simply “parroting” higher stage reasons does not effect

probe questions s0 that you can use them with fluency.
Qiestions Commonly Asked

« In order 10 lead dilemma questions, do teachers need to
identify the stage at which a student reasons?

No, there 1s usually enough heterogeneity within a class-
room so that several stages of reasoning are represented.

or indicate growth. A stage reflects one dominant mode of
thinking on moral issues. one that is utilived. The purpose of
the discussion is to provide new cxposures and create a state
of disequilibrium so that individuals begin to rethink and
restructure. Discussion facilitates the course of development:
it does not dictate it.

_wEdwin Fenton, Ann Colby and Betsy Spucher-Dubin. Developg moral cdilentas for-socal studies daves. Cambridge Harvard Univenity, Moral

Education Research Foundation, 1974

1*Barry Beyer. Conducting moral discusstons in the classroom. Social Education, April, 1976, 195-292,

NClive Beck. Ethics. Toronto: McGraw-Hill, 1972,
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Suggested Teaching Strategies

Introduction
Filmstrip and Audiotape Cassette: ** Perspectives on Transportation®’

. This filmstrip serves to introduce the module. The general overview provided and issues
raised will help to establish the underlying theme of the module — the changes brought about by
modern transportation and critical concerns to be addressed now and in the future.

Following the showing of the ﬁ??nstrip, a short discussion of the ideas presented will be
useful. Questioons might include:
e What types of new problems do we now face because of advances in transportation?

e How does life today compare with life one hundred years ago? What changes have been
brought about by new forms of transportation?

o inmany countries the automobile is considered a luxury that only a few can afford. How .
do people in those countries travel?

@n what ways do we depend on transportation by car? By railroads? By boats? By
airplanes? By space craft?

e How might we be affected if trains suddenly ceased to run? Airplanes? Trucks? Ships?
o How important arg fast forms of transportation? To whom aré they most important?

’

Filmstrip Script

Film Strip

Frame Title Credits

1 “| 1t is hard to think of any activity that does not involve transportation in one form or .
another, directly or indirectly. Our work and leisure all'revolve around getting from
one place to another.

COMMUTERS WAITING FOR TRAIN

2 We all depend on transportation, the moving of people, goods or anything for that

|
Q
. SPACE SHUTTLE ORBITER ENTERPRISE
matter. Transportation systems and vehicles come in various shapes and sizes.

' MAP OF A!RLINE ROUTES

3 Our modern world can be described as a vast system of transportation networks.
These networks have made it possible for us to reach any comer of the earth.

MAZE OF INTERSECTING HIGHWAYS
However, to keep the network operating, such as the millions of automobiles in

4 America on the move, a system of support services and structures is required. in-
cluded in this network are the millions of miles of roads, bridges, parking lots, tunnels,
service stations and people needed to kgep them functioning. R
VIEW OF EARTH FROM SPACE -
5 Our immense earth has seemingly shrunk in size because of air craft developed in

the last hundred years. Trips that once took months or even years now take hours
and, in the future, might only require minutes.

6 COVERED WAGON ‘
A coast to coast covered wagon trip in 1849 took 166 days.

17 |
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JET AIRPLANE.
The same trip today by jet airplane takes approximately 5 hours. *

SPACE SHUTTLE
In the future, the space shuttle will make this same trip in only 8 minutes.

PORT CITY: SHIPS UNL‘.O/.ADING

How our world looks teday has been shaped by the various forms of transportation.
Cities have grown because of good transportation networks.

EARLY TRAIN

People have continued to improve upon travel from the time the wheel was first
invented. Change often occurs rapidly. What was once a common sight, just a few
years ago, can now be seen only in museums.

MODERN MASS TRANSIT CARRIER \
Improvements, for the most part, are related to speed, convenience and comfort.,

CONTEMPORARY CAR .

In today’s society, especially in the United States, we also have a greater variety of
choices. In addition to buses, trains, boats and airplanes, our private automobiles
allow us to go where we want to go, and when we want to go.

A SEA OF PARKED CARS

We, Americans, carry on a great love affair with our personal automobile. For both
work and play, we are never without our cars. People have been known to drive*one
block to visit neighbors.

~

A JEEP LOADED FOR CAMPING
Yet, without a car it would be difficult.to vacation in wilderness country.

TRAFFIC JAM -

We have gladly accepted the conveniences of modern travel. At the same time, we
have forced to adjust to some unpleasantries of increased mobility, such as: traffic.

A FLAT TIRE
frustration,

OUT OF GAS
fuel shortages,

POLLUTED SKY , .
dirty alr,

JUNKED CARS
otheér environmental hazards,

DAMAGED AUTOMOBILE
accidents, Injuries, and sometimes even death.

4\
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OIL REFINERY. _

The widespread use of the private automobile has thus created new concems. Build-
ing and maintaining a car requires many resources, some of which can never be
replaced. In addition to steel, rubber and glass, our cars use 5 million barrels of oil a
day, more than any form of transportation, and produce 80% of all air pollution.

CAR EXHAUST

The automobile exhaust spews over 80 millson tons of poisonous 9aseg. a,year into
the air. These poisons are responsible b«g(e)grt lung and eye diseasetas well as
.contribute to mental stress. In addition, 57,000 people die in- automobile accidents
each year. k

CITY SCENE AT RUSH HOUR

Although thousands upon thousands of miles of roads Crisscross our country, we are
continually plagued with traffic jams. Everyone seems tn want to be at the same place
at the same time.

NARROW CITY STREET

With the -automobile, people can work in the city and live in the suburbs. However,
many cities have not been ablé to keep up with the rapid ncrease ih traffic. We still
find city streets which have not been widened er changed since the early horse and
buggy days.

26

EMPTY BUS

25. The least expensive form of land transportation is also one of the most under-utilized
~the bus. "¢
FULLY LOADED BUS

Obviously, buses can hold many more passengers than the private car and therefore
operate less expensively. Despite the economy and energy savmgs of buses, people
still choose the convenience of the personal automobile.

. | cARGOTRAIN - ‘ o, .,
27 Rallroads continue to be an important part of our transportatlon networks, especially
for the delivery of heavy cargo and supplies. ' ,

.28

EMPTY TRAIN :

Trains, however,\have been for the most part re}e\cted by passengers.

29

- ; \
AIRLINE PASSENGERS

tance travel, the alrp!ane is now thé carrier of choice

30

‘Once again, speed wins out. For the traveler who onc\ e used railroads for long dis-
/

2

'PLANES AT AIRPORT

/
Fot those who can afford it, plane travel today is fast, easy and comforlable The
airplane has been particularly important to the.business traveler. As a result, one can
conduct business almost anywhere in the world. Most places are only one day's air
time away.

31

‘PLANE iN FLIGHT B

Much frelght is ‘moved by air. We now. ﬂnd our supermarkets stocked with exotic
tropical fruits, fresh vegetables in the dead of winter, breads from Parisian' bakeries
— all brought in by air cargo planes. We can sample foods from all over the world

wlthout ever leaving our home town

i
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PLANE REFUELING

Alrptanes, also, have their drawbacks. They consumes tremendous amounts of en-
ergy. A jumbo jet can use 47,000 gallons of fuel in just one flight

33

S.S.T.

Our newest development in air travel is the supbrsonic plane which flies at speeds of
1,400 miles an hour, nearly twice the speed of sound. This plane, however, uses
more fuel and carries fewer passengers than the 747 or DC-10.

34

HOUSES NEAR AIRPORT

Another problem with airplanes is the tremendous noise. People living near airports
must endure the constant sounds of roanng engines, especially those located in the
landing pattems of airports.

35

-

AIRPORT RUNWAYS

Another issue is the need to expand rinways to handle the larger plan’es and the
increased traffic. More land is needed, but who wants an airstrip.in one's backyard?
So, planes must often circle for hours before they can.land, mcreasmg the chances of

.mid-air collisions. . . ‘

36

A FUTURISTIC PLANE
Problems accompany each type of transportation. How might we solve some of our |’

‘transportanon problems? Future air vehicles may need to meet the requirements of

quieter engines, more fuel economy, and shorter runways. Who knows we mady even'
see the retum of the dirigible! . .

37

SPACE SHUTTLE - h

Products of the space shuttle program might possibly be modified for comimercial air
travel. '

38

A FUTURISTIC CAR

The automobile, as known to us today, may look completely different in the future.
Fuel shortage and rising fuel cost will force these changes.

39

FUTURISTIC MASS TRANSIT CARRIER

Mass transit systems may needto play a greater role in the futura. Tran
that fock like something out of science fiction today, may become a reality-tomorow.

40

GAS PUMPS

The hard reality of decreasing supplles of oil and pollution raises some difficult ques-"
tions. Will we be able to afford the luxury of the personal automobile inthe future?

41

LARGE RECREATION VEHICLE
Will we be able.to continue traveling at high sp@eds and in comfort?

42

- TRAIN YARD ’ AN

Installing new mass transit systems is expensive. Will we be able to afford them?

43

R

TRANSPORTATION IN A FUTURISTIC CITY

a4

What choices in transportation will be open to us in the future?

I

SPACE COLONY

What Is your perspective on trans;;onation? |
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LAND TRANSPORTATION

In this section greatest emphasis is placed on travel by automobile, the most
common form of transportation in this country. It is also the form to which stu-
dents can most easily relate. Yet, the problems created by the excessive use of the
private automobile have at times reached crisis proportions. We have highlighted
in particular the problems of air pollution, safety, and fuel supplies.
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Reading 1:The Car.- Friend and Foe

This reading briefly summarizes the variety of prob-
lems created by automobile travel, particulardy pollu-
tion. Some ideas may be new to the student and re-
quire further elucidation. Among these might include
the toxic: effect of nitrogen oxide, hydrocarbons and
carbon monoxide and the ‘‘green house’ effect pro-
duced by carbon digxide. Questions that follow the
reading provide additional ideas for-discussion.

Student Activity: ‘Dilemma Discussion |

Dllemma 1: “On a Clear Day .

Air pollution and traffic congestion are major p1ob-
lems in most large metropolitan cities. Various solu-
tions have been offered, seme which many people find
difficult to.accept. This dilemma exemplifies a pro-
posal which will create economic hardships for one
section of the community, yet will quickly improve air
quality. The mayor must resolve the conflict between
the need for healthy air and the viability of the busi-
ness community ~

Please follow:the basic procedures for conducting
dilemma discussions ‘as outlined in this Teacher’s
Guide.

Reading 2: Problem for Cities: Where to Put 36 Million
More Cars | -

The reading focuses on the problem of limited space
and increased numbers of automobiles. This situation
is one that cities are finding to be increasingly more
difficult to manage. While this reading cites examples

Activity 1: Road Maps and Their Uses
Handout 1: Road Maps and Their Uses

R

Description

This map reading exercise has been included to help
further develop students’ map reading skills. They will
use information found on a map to answer the.ques-
tions on the worksheet.

Student Objectives

e To learn about the different types of information
one can extract from a typical road map.

e To interpret information found in maps and apply
it to trip planning.

Student Activity

e Prior to this activity, have. students bring in a map
of the mid-Atlantic states. Maps produced by the.oil
companies are most satisfactory.

e Have the students complete the handout mdmd-
ually or as a small group exercise.

22
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from the nation’s-larger cities, our own commumtles

{save for sparsely populated aréas) share similar diffi- -

culties.

After the students have completed the reading, they -

might examine the existing local traffic pattern of their
commiunity and-try to predict the effects-of doubling
the number of cars currently on the road. How- might.
they adjust to such a situation? How niight they have
to change theix: daily activities or travel habits?

Student Activity: ‘Dilemima-Discussion

Dilemma 2: ““One Less for the Road o

In this dilemma a congresswoman must decide be-
tween her-responsibility to her constituency and re-
sponsibility to the general public.

While this dilemma deals with- %dlff icult dccnsnon to
-be made by a-lawimaker, several other questions also

surface. Théy are questions coﬁccmmg the limits of * -
govefnment authority and personal property rights. To = |

what extent might our freedom of choice be limited-in
order to protect public health and safety and our econ-
omy? Although the situation may today, seem far-
fetched, the hard reality of limited oil supplies, in-
creased population and our growing trade deficit
created by oil imports may all someday force our gov-
ernment to enact drastic conservation policies. As un-
pleasant as it may be, students need to confront such a
possibility as well as consider alternative measures
that might be taken in order to prevent a crisis situa-
tion.

Please follow the suggested procedures for cond.lct-
ing dilemma discussions.

- |
1
t
OO .Ifthe exercnsuscompleted mdnvndually, havethe
students meet in small gfoups to share one another’s
finding. What are the similarities? Dlﬂ‘erengggz__ :

¢

Comments and Suggestions . .
° Typlcally we consult road maps for directions

from one place to another. However, a wealth of mfor-y .

mation ‘is compacted .in the graphic representatnon*
Many inferences can be drawn about an area by éxam-

ining its surroundings, the type of roads leadmg to. lt,} ‘.‘ E

landmarks; etc. Leammg to interpret maps and mak-

ing inferences from the given information will enhance‘ ,
one s appreclatlon of a'seemingly mundane road. map. o

- If students have not had much expetience.in | map o

reading, it may be useful to review the legend so thatf
they undcrstand the symbols used. <. .

¢ 3
{
Reading 3: The Nation’s Tragedy ;
!

Our young students, for the most part fcnd to take a-
cavalier attitudé when it comes to driving, or for. that}

30
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Activity 1 — Road Maps and Their Uses _ HANDOUT ONE

~ ‘ e

- - LI
peom T —

QUESTIONS

1. Name three cities with a population over 56,000:

4

-2. What roads might one take to get from Boston to Philadelphia?

’
v. .
. .

3. Which road would you select to make such a trip? What factors would you have to
consxder in making the decision? - .

-

4, What is the approx:mate distance between Boston and Phlladelphla" In miles? In
kilometers? By which route"

L4 ”

5.-facar averages 15 mlles to a gallon of gasoline, how many gallons would it use on’ '
a trip from Baltimore to Atlantic City?

*

6. How much would it cost to drive from Scranton, Pa. to Allentown, Pa.? (Assume
that the cost of gasoline is $1.50 per gallon, and your car averages 15 miles to a

7. What \"re the} interstate highways which run from New York to Boston?.

8. Which route fmght you take if you u wanted to do.a great deal of sightseeing from
New York tﬂ Boston? Why" ,
i
9. Atthe present speed limit of 55 mph, how long would:it take to travel from Balti-
more to Wnlmmgton" (Assume no traffic jams, just contmuous dnvmg) Usmg
which route?

10. What are some of the major benefits of such a road map" What other thmgs do- you
learn from aroad map? : o :

Fu
~

11. On what type of road mnght one f nd the greatest number of fac:lmes (e.p., rést
stops, service statlons, restaurants)? Interstate hlghway or- state h!ghway?

- R S - w '




matter, any activity with associated risks. The case
history of an accident presented in the beginning of
this reading offer some sobering theughts and may
make the statistics presented in the latter section more
meaningful. The reading also discusses the conflict be-
tween government regulations and personal freedom
and privacy. This issue will be further explored in the
following dilemma. '

Student Activity: Dilemma Discussioﬁ -

Dilemma 3: ‘‘How Safe is Safe?”’

. < A 9
Activity 2: The Selling of the Car
Handout 2: The Car Maker's Selling Technique
Deséription

In this.activity students will examine advertising-strat-
egies and persuasive techhiques. The auto makers are
perhaps one of the nation’s largest advertisers. Exam-
ples drawn from théir advertising will be used to itlus-
trate the types of persuasive techniques employed to
influence buying habits. In the exercise students will
try to identify the “message,” “theme,” or “hidden
agenda” in the different ads. A critical examination of
the underlying assumptions, value perspectnves and
how people view the role of the car in their lives, will
thus provide students an opportunity to: examiine their
own values. Moreover, students will learn some of the.
characteristics of different seliing techniques.

" Student Objectives’ ~

¢ To examine some techaiques of persuasion used
in advertising.

¢ To identify one’s own values and values of others
as related to the ownership of the automobile.

~

Student Activity

‘® Have students Bring in-examples of auto adver-
tisements from newspapers, magazines or brochures.
Remind them.to select several examples so that they
can make comparisons between several approaches.

In conflict in this dilemma aré filial obedience, con-
formity to peer pressures and personal rights. Addi-
tionally, this-dilemma is intended to pomt out atypical
human foible. Logically, we know that seat belts, a.
simple, painless safety precaution, can reduce the se-
verity of injuries in automobile accidents. Yet, more
than 75% of motorists. foohshly refuse to heed the pro-
cedure of **buckling up when they drive.

\ Examples of this type of action or inaction are read-
ily-found in ‘many other human behaviors such as
smoking, the use of drugs, obeying traffic regulations
and so on.

-

o Students, mdmdually, will complete Handout 2,
- THe Car Maker 's Selling Technique, using the ads they:

sélected. The chart serves to help organize and: sum-;xl :

marize their findings. -

e After the students have individually completed
the exercise, they will meet in small groups: of 3 to.5
members. In the small group meeting they will com-
pare and contrast their fi ndings. Discussion of the
questions will help them summarize their findings and
develop a report to present to the entire class.

e Upon completion of the presentations the entire
class will discuss the questions that focus on the inter-
actions bctween consumers and advemsmg

Comments and Suggestions

e Toi insure that students understand how~they are
to complete -the ‘handout, review. the terms used for
each of the columns. It is.possible that there may be " .
overlap among some of the terms. Therefore, students
will have to use their own judgment in assigning to
categories the “words and phrases” found in the ad. It
is possible for the same words and phrases to appear in
more than one category. You may wish to examine one
ad with the entire ¢lass and list the findings on the
board for the students to use as an example.

e This activity serves to illustrate the idea that the
personal automobile is not only a utilitarian piece of
machinery but is a reflection of many of our societal
values. .




| .
. _ACTIVITY2
|

THE CAR MAKER'’S SELLING TECHNIQUE

N

Name of-Car What\impressions
(and where ‘ Special . do you get from
ad was found) - Styling Economy Features Safety Image the picture?
) - : :
2)
3)
n ) -
)N .
6) )
R - |
- “ hY
30

_HANDOUTTWO -




Activity 3: Reinventing the Car

“'Description-

In the previous activity students examined the values
we, Americans, place on the personal automobile. In-
creasing.fuel costs and diminishing supplies will force
many different changes in the future. In this actnvnty
students will project possible future changes by de-
signing their own car of the future. Students will need
to consider the concerns and limitations-that are being
addressed today and will become even more critical in
the future. Possible ways to alleviate or help reduce
. » .,
these probiems are tobe incorporated into the automo-
bile they design.

Student Objectives

e To become aware that environmental, economic

and political factors will affect automol‘;ile transporta-
tion.

o To project into the future and design a car that
will offer solutions to energy, pollution and other envi-
ronmental problems.

-

Student Activity

e Students, in small groups of 3 to 5, will create a
design for a car of the future. This design need not be
detailed or elaborate but should incorporate ideas that
address current and future imperatives.

o They will then prepare an ad or commercial for
the car that they have designed.

e Each group will present its ad or commercial to
the entire class.

*

Comments and Suggestions

® A primary purpose of this activity is to demon-
strate how changes in automobile transportation will

_effect lifestyle changes. Some changes may be more

difficult to accept than others. As the students present

their proposals, it would be instructive to pose ques-

* tions regarding the acceptability of the car from an en-

vironmental perspective and from the perspective of
lifestyle adjustments.
Fa
Reading 4: Excerpts from Prospects for the
Automobile: Sputtering Towards the 21st
Century

This reading briefly describes the types of synfuels
that are currently being considered.to meet our future
fuel needs. The resources and technology required to
produce synfuels raise a new set of environmental is-
sues and problems. Depending upon the interest of the

students, you fnay wish to have them do additional

research on this subject. The information from the
reading, however, should provide some background
for the dlscusswn of the dilemma which follows.

Student Activity' Dilemma Discussion

Dilemma 4: ‘‘Fuel for Our Cars — The Synfuel Bat-
tle”’

‘ Manc 2

This dilemma is adapted from the article, *‘Plan to

Build A Coal Liquifaction Plant on Montana Range-

land Stirs Up a Battle Over Using Land for Synfuel,

Production,” by Michael Parfit, which appeared in the
March 1980 issue of the Smithsonian. Students may

enjoy reading: this article to gain further insights into:

the situation.

The critical nature of this dilemma can be better ap- -

preciated if student
ravaging effects of strip mining and fuel conversion. In

ave an understanding of the

addition to the destruction of topsoil, there are'prob-’

lems of acid runoff, reduction of the water table, ero-
sion, increased air pollution, acid rain and other sec-

ondary long-term cffects. These issues should be’

raised during the course of the class discussion or stu-
dents may be assigned to present reports on the topic.

As an alternative to the dilemma discussion format,
you may wish to use this dilemma as the topic for a
more structured student debate.

s




Activity 4: Class Survey: Your Views on Mass Transit

Handout 3: Mass Transit Survey Form
Description

Students will conduct a survey on mass transit usage
and analyze the results. In this exercise students will
gain experience in conducting a survey, tabulating re-
sponses and gain insight into the public’s attitudes to-
wards mass transportation. Results of this survey will
provide data for Activity 5.

Student Obje_ctives -

¢ To mvestlgatc mass transit usage by conducting a
survey.

® Tolearn to tabulate and analyze the responses on
a qucstlonnalrc =

e To gain an understandmg of public attitudes to-
wards mass transportation

Student Activities

¢ The survey may be completed as an in-class exer-
cise by having.each student complete the survey ques-
tionnaire, Handout 3. Or, students may conduct the
survey outside of class and interview people in the
community. A survey of a cross section of the commu-
nity, of course, would be the more interesting. (If a
large population is surveyed, students may wish to
identify the respondents in terms of age, sex, occupa-
tion, etc. In this way they can develop a profile of
mass transit riders as part of their findings. “What
groups are the most frequent riders?’’ *‘For what pur-
poses do they use the transit system?’’ *'In what sec-
tion of the community is mass transit most widely
used?'’ Answers to questions of this nature can be ob-
tained if the students indicate the additional personal
data somewhere on the form and incorporate this in-
Sormation in their analysis.

e When all the cfucstionnaircs have been complé-
ted, the responses will be tallied and analyzed by the
entire class. Detailed instructions for tabulating the re-
sults are given in the Student’s Guide. It is recommen-
ded that the students work in small groups with each
group responsible for a section of the questionnaire.

® When the class has finished the task of compiling
the responses, each group will present its findings and

- €

Actmty 5:° Plans for a Mass Transit System

Handout 4: Mass Transportation

~

Description

In this activity students will examine methods to either
improve or develop mass transpostation in their own

Q

F 2

describe how it has interpreted the results. They
should consider. the inferences that can be drawn'from
the information obtained. That is, what do they think
are the problems and assets of the mass transit sys-
tem? Do they think that ridership can increase? In
general, how do they think about the community’s atti-
tude towards mass transit? Is it a feasible alternative
to the private automobile?

s

Comments and Suggestions

e if the students are mathematically inclined, they
may wish to perform. some simple statistical analysis
on the data and/or display the data in a graphic‘form.
This might include ‘‘average distance traveled,’” “‘a
erage distance to a transit stop,” “frcqucncy of
ridership in different sections of town."*

o Some of the data might also be displayed in a de-
mographic form where the information is plotted on a
map. For example, students can take a map-of the
community, draw in one or two transit routes and then
locate where-the people reside. Riders and-nonriders
can be indicated using different colored symbols.

From such a display, one can readily see where the

majority of riders cluster and determine the relation-
ship between proximity to the service and use of the
system. This information will also be useful for the
next activity.

. 'Results showing little or no mass transit ridership
can be equally useful. Class discussion might then fo-
cus on why mass transit is not feasible or impractical
in that situation.

Reading 5: Mass Transit

Mass transit is an aliernative to the private automo-
bile, and several types of mass transit systems are dis-
cussed in this article. Als0, some of the problems asso-
ciated with mass transit are highlighted — cost, main-
tenance, service, fuel consumption and consumer ap-
peal. Students should begin to examine the number of
possible types of mass transit and consider how each
might best suit the needs of different communitiés (ur-
ban, suburban, rural). The idea of ‘‘trade-offs’’ is an
important concept to explore at this time,

-

.8

£ A [N
i

community. The purpose of this éxercise is to demon-

strate the many needs;and conflicting. intérests that -

must-be taken into account in the planmng process. It
is-also important for students to recognize the fact that
economi€s (many times only from-a short-range per-
spective) play an influential role in the decisions made.

27




- ACTIVITY 4 L ‘ HANDOUT THREE

Mass Transit Survey Form
1. How many times a month do you use maz?_s transit?

2. What type of mass transit do you use? |
(subway, bus, trolley, train, cable car, monoranl)

t

3. Approximately how far do you go? ' .
4. What is the furthest distance you travel on mass transit?

5. For what reason.do you use mass transzt"
(work, school, shopping, pleasure, etc.) !

6. How far from your home is the nearest mass transit
stop or station?

7. Do your parents use mass transit regularly? (circle onc) Yes No

Why or why not?

8. Do you think that the mass transit system in your community is adequate and con-
venient to use? (circle one) Yes . No

Why or why not?

9. If the mass transit system in your community provxdé'd more services, do you think
that you will use it more often? (circle one) Yes No

Why or why not?

10. If you do not use mass transit in your community,;please explain the reason.

~

R 11. Do you think:that the mass transit system in your community is used to cqpacnty"
Explain.

12, How can the mass transit system attract more riders?

e, L -




ACTIVITY § ' HANDOUT FOUR

MASS TRANSPORTATION

List Benefits:of New
Proposed.System —
Current Systems | Sections of City Serviced | Proposed New Types | Sections of City Serviced | compared to current system

-

1
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In many cases, mass transit has not proved to be an
attractive alternative for a number of reasons. Stu-
dents should try to address these criticisms when they

* develop their plan.

\ Student Objectives

_® To learn about existing and new types of mass
transit’systems.. . } _
¢ To develop a proposal for a system that will meet
the needs of the community.

Student Activities

o Students will work together in small groups to de-
velop a proposal for mass transit in their community.

o They will first examine thie data from their survey
as well as other information about the’existing system,
if any. Information about existing systems should be
recorded on the first two columns of the student hand-
.oyt to help them organize their thoughts. A map of the
community will also be useful in developing their
plans.

e Each group will develop a plan to improve exist-
ing service or provide new types of service.

-»_The proposals are presented to the entire class

which will then select the plan best suited for the com-
munity. In some cases, a combination of several plans
may prove to be the best solution.

Comments and Suggestions ‘ .

o In sparsely populated areas or sprawling subur-
bia, the typical forms of mass transit found in cities are
not feasible. In this case, students should consider al-
ternative ways to use the private car or small intra-

communjty conveyances. These alternatives might in--

-

clude_minibus pools, dial-a-ride systems, or a:

community fleet of energy efficient vehicles that are
shared on a coin operated systém and located at strate-
gic stations. v

e Perhaps, a major reason that mass transit hal not
become important in many areas is because people are

so ingrained in their habit of driving their own car, A A
focus of the class discussion should be directed ‘at .

techniques for attracting riders and increasing cus-
tomer appeal. -
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gers associated with the superships.

. SECTIONN: . .
Water Transportation -

Transportation by water craft may very weil be one of the eafliest forms of long I ;
distance travel. And, until secently, boating has not caused any serious eaviron- \

mental dislocations. (Boats have, however, facilitated the over-fishing of many
waters.) With our increasing dependence on imported oil, a néw concern has
developed — oil spills. This section. mainly addresses both the need for and dan-,

»
.

~-Reading 6: Superships, Superhazards

Reading 7: Supertanl;ers and the Law of the Sea

These two articles highlight the problems and hazards
that shipping oil has created. The problems can be ad-
dressed at several levels. From a more personal per-
spective, we can focus on the question of fuel conser-
vation. More difficult to resolve are questions
concerning resppnsnblhty for oil spill clean-ups, the
protection of the ocean environment, restitution pay-
ments to aggrieved parties and shipping regulations.
All these questions need to be resolved at the,interna-
tional level and solutions do not come easily. We, at
the same time, want to protect our ocean environment
and need the oil to satisfy our enormous energy ap-
pctute. : . -

From these readings and subsequent dlSCUSSIOﬂ stu-
dents will, hopefully, gain a broader perspective onth
nature and complexity of shipping a toxic cargo across
waters. Politics, economic3, lifestyle, international re-
lationships, moral responsibility — all are related-to
supertanker shipments.

Student Activity: Dilemma Discussion X
Dileinma 5: “Oil in the Sea”

This dilemma addresses a ship captain’s conflict of
responsibilities. As captain, he-is responsible for the
safety of the crew, ship and cargo. At the same time,
should he be responsible for the effects of oil released

into the water? Oil spilled into the ocean will result'in”

*

-
o

fish kills, poliuted beaches, injury or death to other
animal life as well as sevére detrimental effects on the
fishing industry of the nearby community. In this situa-
tion, does Miguel have the right to disobey orders"‘
The dilemma also illustrates a predicament of ad-
vanced technologies. Our machine$ have increased
our physical capabilities by many fold, and as a resuit
we are capable of inflicting damages with widespread.’
and extensive consgquences never before encountered -
in history. It is :mportant to help students:recognize |
the enormity of rcpcrcussxons associated with our var- -
jous activities and our need'to develop a sense of re-,
sponsibility and vigilance.

Please follow the basic procedure for conducting di- ;
lemma discussions as suggested in this Teacher’s L 1
Guide. ~ °* “

\
%
|

Student Activity: Dilemma Discussion

Dilemma 6: “Stranded at Sea”

[ - M
The law or traditions of the sea, rescuing the N
shigwrecked, and immigration laws of nations becomes S
issues in conflict,in this dilemma. Thé moral exigencies ¢
are rcadxly evxcfent,‘but the difficult question is, to what ’
extent can we be responsible for helpmg othérs without -
Jeopardxzmg our own welfare and safety. It is-a baslc; v
question of humanitarianism, ouf obligations and re- - o s
sponsnblhtlcs, ) . < ‘

Please follow the basic.procedure for conducting dx-
lemma discussions as suggested in this Teacher's ‘
Gunde Q :




f ' SECTION IlIi: -
. Air Transportation

In this last section, dealing with air transportation, we will examine questions
regarding the supersonic transport and the space shuttle. While travel and trans-
port by=conventional airplanes have:-become a commonplace scene, air travel by
the aforementioned opens new frontiers and horizons in space. Human endeavors

. now can extend far beyond the limits of earth, and weare confronted with differ-
ent issues and uncertainties. We want to test our limits and quench our insatiable
curiosity, but can the investment in capltzﬂ Tesources and research be Justified?
Students will explore the argumcnts surroundmg this issue in a role play simula- -
tion and discussion activities. ' '

.
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INTEREST GROUP' FACT SHEET TO DEVELOP ARGUMENTS A s
e . Possnble Opposmg ' , b
\ i .
| Argument Reasoris and Bénefits A Supportmg Facts Argaments Resporse to Arguments :-<-] ,
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1) List your arguments logically and precisely; 2) Make sure Rcasons & Benefits justify your arguments; 3) Bé: sure to 'F . - . s
include supporting facts and materials to support your argument; 4) Anticipate possible ob_;cctxon or opposing statement to ) z .
& yourargument and be prepared to defend your position. . m. 3
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SENATOR’S WORKSHEET

. _ Benefits to Disadvantages to L -
Interest Group Name Argument Facts Presented My State My State Questions to Ask:
- . - e’
EXhy { ~ ’.
) . \ D
. ~ N
' . !
S .
LY
h s . . '.
1) Fill in the columns as the arguments are presented by the various.interest groups; 2) Write down any question you may .
wish to ask the spokesperson; do not interrupt his/her presentation. Ask your questions.at the end of the presentation.
o e - ) ,4:0\‘
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Reading 8: The Coricorde: Who Wiil Lét It Fly?

* "This reading provides the background information for
the simulation that follows. It meludes the divergent
viewpoints that' have surfaced in the SST controversy.
These arguments ‘will be further developed. and ex-

N panded by the students in their presentations.

" You may first wish to have the students read the
. articleand then identify and discuss the relevant.issues

#

)

3

o f . , v
prior to.assignment-of the simulation activity. In this

way -you can determine whether or'not:the students ~

grasp the-éssence of the situation. Or, the reading may
be assigned, when the. students meet in- their-intérest
groups-to develop their presentation. In either case,
the article presents- the basic-elements of the contro-
versy and highlights concerns which students can in-
vestlgate/m greater depth by do:ng some additional -
-research,

L

Activity 6: The SST Hearing — A Role Play Simulation

Handout 5: Interest Group -- Fact Sheet
Handout 6: Senator's Worksheet

Overview

The stddents will simulate a Senate committee con-
ductmg% heanng on the SST landing rights. Seven stu-
dents wzh ‘represent Senators whilé the remaining stu-
dents wn\l represent one of the six special interest
groups. Each group will make a formal presentation to

.+ the Senators; when the presentations are completed

the Senators will cast their votes and announce the
““results. ‘

‘Student Objectives

e To lea about the debate over the question of the
SST landmg rights. '

* o take a role perspective and develop arguments
in support of that position. _ e

¢ To present a well developed and convmcmg argu-
ment. )

Student Acflvities

. Assigp or have the students $elect their réles. A

well‘balan¢ed grouping inevitably prodi€es the more
dynafnie interchange; and as the teacher, you can best
determme,f the optimum assignment of student groups.

® Have the students study ‘their role position and
use the reading to identify their major arguments.

¢ Students should have at least one class period or
more tondepttfy the mauor issues and develop their
presentétton Additional'research by the students will

‘-
8 *
~ *

enhance their learning experience and provide cther -

ideas for debate. N

e Handout 5 is'to be used by the members of the
interest group to aid in the ‘development-of their pre-
sentation. The Senators will use Handout 6- -at the
hearing to help them organize their notes and com-
ments on each group. '

¢ Upon completion of the hearing, the Senators will
meet to determine the outcome. Each vote is to be
accompanied by a short statement giving the rationale
for that’'vote. The chairman announces the decision
and explains the-Senator’s reasons.

L3

The SST Simulation

Step 1 Students Read Article

Step 2 Formation of Interest Groups

Step 3 Groups Develop Presentation

Step 4 Presentations to Senate Committee

Step 5 Senate Committee -Votes"
Comments ard Suggestions

® When the mterest groups'prepare their presenta-
tions, the Senators will belearning about the ‘state, he/ -
she represents and its position on the SST. Since this is
a somewhat demanding task; some guldance*on yQur .
part will be helpful. If. possible, the “Senators” mi ht
obtain summaries of the House's or Senate s, debate n
the issue or news reports by the populanpress in the
winter of 1975. . i h\

~
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. Although the. groups may select a spokesperson
to present the arguments, the groups should be en-
couraged to involve all its members in the presenta-
tion. This is most easily accomplished by identifying
one aspect of the argument for each person to further
dcvelop and present at the hearing.

Reading 9: The Shuttle Era

Han'dout 7: The Space Program

- Advantages and
Disadvantages '

This article summarizes some basic facts about the
Space Shuttle system. However, it does not discuss
some possible: ramifications and concerns associated
with this complex and sophnstncate% system. Some of
these possibilities are raised in the qliestions which fol-
low the reading.

Following the reading, students will complete the
Space Shuttle Worksheet by listing what they believe
are the advantages and disadvantfiges of the shuttle
system and space colonies. They will need to develop
their ideas based on the reading and perhaps on other
outside readings. You may wish to provide them with
an example to help them get started, such as

l_)isadvantage/

People may not be
able to adjust to
life inSpace.

_Advantage of Space Colony

If people lived in space
colonies, there will be
more room on earth.

Two readings in the Appendix of this guide further
elaborate on ideas about Space Colonies. The positive
and negative aspects are explored in greater detail,
Some of the ideas entertained will provide: addmonal
toplcs for class discussion.

- Stu‘dent Activity. Dilemma Discussion
Dllemma 7: “Space Lmer

is dilemma deals. with the difficult task of choos-
ing {between danger to oncself and endangering the
lives of others. This dilemma is somewhat analogous
to our current situation with crippledorbiting satellites
'the possibility of debis falling on populated areas.

Wi the application of many new tcchnolog:es. we fre-
quently encounter the age-old questions: “How much:
nsﬁ are we willing to accept?” “How can we best pre-
vent unforeseen: risks?”

addition, we may need to raxsc qucstxons about
our responsibilities in space. Will our activitiés bnng
abbut irreparable changes in spacc" Do humans have a
nght to pollute and exploit space as they have-planet'
Earth? Will we race to gaimjcontrol of valuable- re-
sources in space, and what might be the conse-
quences? Do humans have a right to stake claims in
spacc"

Please follow the basic procedures for conducting ’
dilemma discussions as suggested in this Teacher’s
Guide.




o |
- {HANDOUT SEVEN
THE SPACE SHUTTLE: Advantages And-Disadvéniagés

Instructions: In the spaces below, list some possible benefits and disadvantages of the Space
Shuttle System and Space Colonies. Some have been identified in the reading; others you will

have to predict. : .
N
SPACE SHUTTLE SYSTEM.
] BENEFITS PROBLEMS OR DISADVANTAGES
SPACE COLONIES
BENEFITS PROBLEMS OR DISADVANTAGES
#
\
(Save this completed worksheet which will help you answer the questions on pg. 65)
o ' ' 3
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Activity 7: 'lhnsportation in the Future' A Scenario Writing Exercise

Overview *“ ‘

In this activity stud%nts are to wntc a scenario bascd
_on one of the topicsisuggested in the student’s guide.
Or alternatively, they may wish to develop-a transpor-
tation topic related to their own particular area of in-

terest. The main purposc of this activity is to engage

_students to examing potenual changes or effects

“created by a given degision or situation. Using the sce-
nario format, studcrgts can incorporate some of the
ideas and concepts le?mcd from this module and their
. own ideas and visions. All impertant is that the stu-
dents begin to take ln§o account the many complex and
intricate issues surrOundmg the different modes of
transportation — i.e., the enormous demand cars and
trucks place ona nonrcnewable resource and their de-
trimental effects on envnronmental quality.

Studen! Objectives ,
e To synthesize séme of the ideas and concepts
learned and incorporate them in a scenario.

e To make some projections about transportation in
the future.

Student Activities

¢ Individually or in small groups, students will seiect
one of the suggested topics or another choice and de-
velop it-into a scenario.

e The completed scenarios are presented to the class.
Scenario Writing

The scenario is a technique which provides students a
wide degree of latitude as well as an- opportumty to

+ project irto future possibilities. In fact, this is a tool

frequently employed by future forecasters or decision
makers to evaluate or explain a possible future. It is
basically a story or narrative that is developcd around
a series of events or desired goal, and examines the
complex interaction of factors and variables of that sit-
uation. Typically, a scenario begins with a “what
if. . .” situation. Thus, a scenario allows the writer a
flexible way to consider alternatives, possible
changes, consequences and interrelationships from a

“broader perspective. Oftentimes, a scenario is used 4s

a planning guide to detail those steps necessary to
achieve a particular goal and to investigate effects: of
particular decisions. -

The two articles on space colonies (see Appendix),
exemplify one type of scenario writing — a description
of a future event. However, each writer starts with a
different set of basic assumptions and consequently

- develop its scenario. The purpose of

foresees different futurcs#spacc-,coldnics. In both.
cases, the writers have raised important-issues which
policy and decision makers should take into consider-
atioft. -

Science fiction is another form of scenario writing."
Since most students are familiar with science fiction in
books and films, examples from this format may prove
useful in assnstlng students’in the dcvclopmcnt of their
own scenarios. - \

The scenarios which the students will write for this
activity will be in-s simnler, more ahbrgygg\_gd fnrm. It
may be presented in a number of dlﬂ‘crcnt ‘ways: a
story, a poem, cartoon drawings, a dlaloguc or a short
skit. Encourage students to stretch their imagination
and speculate about certain kinds of changes and try to
identify the kinds of effects those changes might bring
about. They should begin to recognize that a single
change brings about other changes. As they relate one .
event with another a larger picture emergcs and the
scenario unfolds.

Some helpful hints to guidg the student§ include:

e What changes do you predict might occur?

¢ In what ways might people respond or ad-
just to the change?

\ ® What other alternatives are posslblc"

® Are your arguments or reasons well pre-
sented? |

o How well does the story hold together?
o Is it interesting to the reader?
1

Thinking hypothetically such as in scénario writing
is often difficult because our thinking is so influenced
by what we know and what we have.experienced. If
the scenario is written as a group activity, the possxbll-
ity of exploring a number of different ideas is in-
creased. One technique often used for gcncra ing dif-
ferent and unusual ideas is brainstorming.

Brainstorming is a useful techniquego help 5 group
is technique.is
examined, possibly by first posing a qucstioxi Each
person in turn contributes an idea and this contmucs
around the.group until all possible ideas seem to be
exhausted. One person’s idea often leads t6 other
ideas. Or ideas may result from combining several
ideas. The important rule for brainstorming is to re-
serve’ judgment. No one critically comments:on an-
other person’s ndea. Each and every. idea isitreated
equally, no matter how far-feiched it may seenm. Have’
one person record the ideas,and at the end of the ses-
sion the list will be read. Then the group can’x decide
which ideas are more interesting, practical or feasible
to incorporate in the scenario. -
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o Stages of Morai Development . . .

1 3
. PRECONVENTIONAL LEVEL :
Atthis level the child 1s responsive to cultural rules and labels of good and bad. rightand wrong. but interprets the labely in terms of cither the physical or the
hedomstic consequences of action (punshment, reward. exchange of favors) or in terms of the physical power of those whoenunciate the rules and labels, The kevel
is divided into the following two stages:

SIAGE 1 -
The pumistment and obedience orentation. The physical consequences of action determine its good ness or bidness regagdless of the human srcaning or value of
thew consequences. Avordance of punishmentand unguestioning deférence 1o power arc valued in their own right. notin erms of respect foran undeslyingmoral -
order supported by punishment and authority (the kitter being stage 4), <.
g . STAGE2
The instrumental relativast onentation. Right action conssts of that which instementally satisifies ones own needs and occasionally the nieeds of others, Hunuin

relations are viewed 1n terms as thoxe of the market place. Elements of fairness. of reciprocity.and of equal sharingare present. but theyarcalwaysinterpretedina
physical. pragmatic way. Reciprocity 1s a matter of “you scratch my back and Nl seratch yours." not of loyalty. gratitude, or justice.

: CONVENTIONAL LEVEL N - .
Atthis level, maintacming the expectations of the individual’s family, group or nation 1s perceived as valuable inits own right. regardless of immediate and obyious
conequences. The attitude 18 not only one of conformity to penonal expectations and social order but of loyalty to it. ol‘actix;lly maintining, supporting. and
Justifytug the order. and of idenufying with the persons or group involved init. At this level. there are the following two sfages. - :

' STAGE3 : . -

. ‘ o
The:nterpersonal concordance of “good boy - mee girl” onentanon. Good behavior isthat which pleases or helps othersand isapproved by them There is much
conformmty to sercotypical images ol what 1x majonty or “patural” behavior, Behavior is frequently judged by intention  “he means \\\:ll‘bccomcsigponhm for
e ¥

(B Y

-

the first time. One,catms approval by being “nice.” , . .
s ) STAGE 4 , " o ce
The law and arder onentation. There 1s onentation toward authonty. fised rules.and the maintenance of social order Right behavior consists of doing one'sduty.
showing respect for authority. and maintaining the given social order for its own sake” . oo
' * ’ POSTCONVENTIONAL OR PRINCIPLED LEVEL . .

holding these principles and apart from the indvidualh own identification wath these groups. This levela 1in hay two stages. which are as follows:

® STAGES . . . .
. The social-contract fegalistic onentativn, generally with utilitanian overtones. Right action tends to be defined in terms of general individual fights and standards
. which have been enttcally examined and agreed upon by the whole socicty. There is a clear awarcness of the relativism of personal values and opinionsand &
corresponding emphasts upon procedural rules for rezching consensus. Aside from whatis constitutionalty and democratically agreed upon. the right isa mauer of
personal “alues™ and “opanion,” The result 1s an emphass upon the possibility of changing law in terms of rational considerations of social utility (rather than
frcezing 1t 10 terms of stage 4 “law and order). Outside the legal realm. free agreement and contract is the'binding ckement of obligations. .

K STAGE 6
The univensat ethical principle onenttron. Right 1 defined by the decision of conscience in accord with sclf<hosen cthical principles appealing to logical
comprehensiveness, umiversality. and consistency. These pnnciples are abstract and cthicat(the Golden Ruie. the categorical imperative): they are not concrete
moeal ruks like the Ten Commandments: Instead. these ars universal pnciples of justice. of the reciprocity and equality of human rights. and of respect foe the
dignity of human beings as individual persons. ) - . ’ ¥
., . o

+ . . -
. ~ .

. lawrence Kohlberg. Stages of moral developinentasa basis fur Momai educatiun. InC.M. Beck. B.S. Crittendon.and E V Sullivan(Eds.) Moraleducation.
New York: Newman Press, 1971, 8688, :

*
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At this tevel, there 1s a clear efforito define moral valuey and panciples which have validity and applicat"@ apart from thcauthority of the groups or persons

.
-
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dwindling fossil fuel reserves,
and new technological
developments will make mass
transit more and more
competitive with private
automobiles in the future. But
future transit systems require

a combination of “high” and
“low" technologies —automated
subways and conventional
sidewalks. In many cities,
buses and taxicabs are still the
best public transit alternatives,
and newer, more sophisti-
cated technologies often cause
more problems than they solve.

show that modern technology can pro-
vide solutions to difficult mechanical
problems. Yet despite dazzling technical
achievements, very few of the new sys-
tems have actually been implemented to
serve Arherican cities, and none HKas
captured a significant share of the public
transit market.

The apparefit lack df pubhic support
for new “advanced” transit systems does
not reflert unqualified satisfaction with
more conventional road and rail trans-

- Mass Transitand |
Appropriate Technology
by Larry Bell :
Population pressures, Recent advances in transit systems automated systems with numerous

small stations and no human operators,
but expetience has shown that crimeis a
major problem even in systems with
many attendants and relatively few sta-
tions to defend.

-~ Public sentiment can eventually be
expected to shift 1n support of major im
provements in public transit systems, if
only, because the rape of urban space to
provide more and more roadways can-
not continue indefinitely. (Los Angeles
has already devoted two-thirds of its

portation. Rather, it reflects the fact  land area to streets and parking lots.)

that technical priorities have 6ftén been
off-target. they have focused too much‘)

upon finding sexy answers to_technicélm

challenges and not enough on exploring
needs and underlying issues. For exam-
ple, some planners advocate completely

And while the great American love af-
fair with the automobile will not end
-soon, fuel shortages are bound to force
growing numbers 6f motorists to seek
transportation alternatives. In addition,

fuel shortages can be expected to coun-

0y

!

The San Franciscé Bay Area Rapid Transit (BART) syateh. Expensive construction delays, chronic breakdowns, maintenance problems,
and stringent governimant regulations have combined to raise the cost of new, aulomated transportation systems like BART, the Washing-
ton, D.C., Metro, and the Morgantown, West Virginia, mass transit program. Henici:e, for many cities, the wisest choice among transporta-

tion modes remains a mix of buses, taxis, and automobiles.

Photo: Bechta! Cotporation
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teract urban sprawl in ways which will
make public transit more economical.
But to meet the need for improved tran-
sit systems, we must shift our emphasis
from advanced technology to appro-
priate technology.

When the U.S interest in mass transit
was awakened in the 1960s. many peo-
ple believed that the exciting new tech-
nological powers that had hurled ob-
jects into outer space and put people on
the nwon could readily be applied to
solve the transit problems of modern
cities, However, recent experiences with
the Bay Area Rapid Transit (BART)
system 1n San Franasco. the personal
rapud transit (PRT) system in Morgan:
town. West Virginia, and other at
tempts to market new aerospace-in
spired systems have shown that tech
nology transfer from outer space to ur
ban space 1s more difficult than many
people had imagined, There are two ma-
wr differences between pubhic transit
systems and space programs.

o New transit systems must compete
tor funds and acceptance with a well
established network of roadways and
vehucles that are linked to nearly all as-
pects of the soual and economic hfe of
the nation. No such competition exists
in space.

® Space programs need only meet the
prionties of a few decision-makers who
usually have very speafic objectives,
Urban systems must satisfy the needs of
large, enormously chverse populations,

\\\\ &\\\\\
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A cutaway Illustratlon of Lany Bell's “synchroveyor" public tunspomtion system. Syn-
chroveyors are essentially “trains” that have no beginning or end but are arranged in con-
tinuous loops. These "endless trains' can be several miles long. The two synchroveyors
pictured here run in the same direction, but one Is an express loop that operates at a con-

_stant speed of 30 miles per hour, and the other a local loop that makes regular stops and

operates at variable speeds bf up to 30 miles per hour. For short trips, passengers would
simply board their local loop and get off at their destination. On tonger trips, they could
switch to the adjacent express loop. They could make tha change when the local synchro-
veyor reached its top speed of 30 miles per hour, and was moving at the same spoad asthe

express.

and costs and benefits must bear com-
panison with other transportation al-
ternatives.

“High" Technology Not Always Bast

Advanced transportation de.elop-
ments have typically emphasized auto-
mation and labor-saving techniques.
This emphasis reflects the priorities of
the past, when the U.S. work force was
relatively smal} in comparisqn to its na-
tural resources—land. w~ater, raw ma-
terials, energy. etc.—and arguments for
reducing labor requirements through
automation were widely accepted by
workers as well as employers. Now that
natural resources are shrinking and the
U.S. s facsng unemployment and un-
der-employment, some influential
groups are beginning to urge a switch
from “high” technology (technology
that makes minimal use of human labor)
tu "low” or “intermediate” technology.
The Jate British economist E.F. Schu-
macher. who inspired the opponents of
high technology, argued that the world
needs a technology that will employ lots

of people, be gentle in its use of scarce
resources, and serve the human person.
instead of making him the servant of the
machine. The ideal techrology in a
given situation might often be neither
high nor low, but intermediate. In his
well-known bt~nk Small Is Beaunful.
Schumacher argued that intermediate
technology is “vastly superior to the
primitive technology of bygone ages but
at the same time much simpler, cheaper,
and freer than the super technology of
the rich.” "
Many people (myself included) be-
lieve appropriate technology can in-
clude large-scale and high technologies
as lpng as human and ecological
interests are served. But the techknalo-
gies should present clearly demonstrable
advantages over simpler alternatives. In
some urban areas. elevated computer-
controlled vehicles. for example, may
provide clear advantages over more
conventional modes ‘that clog city
streets, are slower due to congestion,
use more fossil fuel, and contribute to
!:?' and noise pollution. And they may




The Future of Transit in the U.S.: Some Prc‘:j_ection’s

Immediate Fulure (present to 1960)

o Leisure time will continue to in-
crease, as will congestion resulting
from recreational travel. (H)

¢ Industries will relocate from
large northern citi€s to sunbelt areas
in increasing numbers to avoid high
winter energy costs and taxes. (B)

- o Unemployment, poverty, ‘and
crime rates in large northern cities
will increase. (B)

* Public interest in conservation
and responsible life-styfes will con-
tinue togrow. (C)

® The 55-mph speed limit will con-
tinue and people will be encouraged
to carpool.and use mass transit sys-
tems through widespread educa-
tional programs urging energy con-
servation. (C)

o All fossil fuels will be deregu-
lated. (C)

¢ There will be periodic rationing
of fuels. (C)

¢ Tax incentives will be provided
to increase research efforts in de-
veloping alternative travel methods.
©

® Taxes will be levied on automo-
biles by weight and horsepower. (C)

¢ Introduction of free rapid transit
will gain public support and be im-
plemented in many heawily popu-
lated urban areas. (Downtown Seat-
tle already has free bus services.) (H)

¢ All federal rail spending pro-
posals will be closely scrutimzed and
require strong local financial sup-
port, no major new rail transit sys-
tems will be initiated. (B)
¢ The trend toward pollution-free
vehicles will continue. (B) +

Intsrmediate Future (1880-1990)

¢ The environmentalist movement
will continue to gain strength in the

1980s, although it will diminish

slightly by 1995. {H)

o By 1985, 10% of the activities
that now require travel will be done
through electronic commumication.
(H) .

® There will be a growing trend to-
ward labor strikes that tie up mass
transit systems. By 1985, bus riders
will experience a 10% increase 1n
strike disrupticns of service. (H)

® Public transit costs will reman
fairly sieady for the next 10 years
{but wisi then increase by 20% by
1995). (H) -

® Energy taxes will be imposed. (C)

¢ There will be permanent ration-
ing of gas, fuel oil, and gasoline. (C)

® There will be negative incentives
for large energy users, the opposite
of the present pricing system. {C)

¢ Driving automobiles will be dis-
couraged and tolls. for entering
downtown areas will be imposed. In
some cities, cars will be banned from
downtown areas altogether. (H)

® Lack of adequite highway main-
tenance will raise insurance rates and
cause more accidents. (H)

® There will be rigid enforcement
of land use controls to prevent urban
sprawl. (H)

* Movement of people and goods
will be nationahized by the mid-1980s
and legislation will be enacted to cor-
rect union abuses of railroads. (H)

¢ Federal funding of state trans-
portation research will become com-
monplace and there will be increases
in state and federal regulation of
transportation. (H)

® There will be a lessening of con-
trols at the city, county, and regional
levels. (H)

* Free transit rides will be com-
monplace by the late 1980s. (H)

® A practical high-density battery
or fuel cell will be developed, making
electric cars competitive for city use
in the early 1980s. (H)

¢ Small electric vehicles will be
mass produced. (C)

* By 1985, 20% of personal vehi-
cles will be largely pollution free. (H)

» All eight-cylinder cars will be
phased out. (C)

¢ Rel.able communication systems
to impruve cocrdination of multi-
moda! trinsit systems will be de-
veloped early in ike 1980s. (H)

¢ Buses and subways will become
increasingly unsafe from an opera-
tional standpoint, but transit-related
crimeswil!begintodeclineby1990.(H)

o Large cities will develop and ex-
pand urban_subway systems, which
will become economically feasible
due to reduced excavation costs. {B)

Long-Term Future {1980 on) .

® The distances people travel to
work on buses or rapid transit will
nearly double in the next 30 years. (H)

¢ Major alterations of urban land
use’ patterns will occur, with pre-
mium prices for land near city cen-
ters and rapid transit lines. (C)

® Structural, economic changes
will be based on the Z<velopment of
new technologies and the decline of
old technologies. (C) !

¢ There will be a decline of all in-
dustries producing products that use
non-renewable resources as fuel. (C)

* Per-capita car ownership will be
reduced slightly during the next 30
years, but there will be increased use
of rental and leased cars. (H)

® Demand for rapid transit will
nearly double by 2005. (H)

® Freeways and expressways are
losing their popularity and with
more people turning to public trans-
portation, opposition to building
new freeways will increase three-fold
within the next 30 years. (H)

® Free-fare transit will be the rule
rather than the exception by the
1990s. (H) '

® The powerful transportation
lobby will only be cne-third as effec-
tive by the year 2005. (H)

* Measures will be taken to cns-
trol air pollution and within 25-30«
years it will be viewed as half the
problem it is now. (H)

® One out of four trips that people
now make will be handled by elec-
tronic devices such as home-to-store
communications. (H)

» By the mid-1990s, half of all per-
sonal vehicles will be pollution-free.
Ninety percent will be by 2005. (H}

¢ Six-cylinder cars will be phased
out. (C)

® There will be widespread ixe ¢”
electric carsfor intra-city trave, 7

¢ Dial-a-ride systems ‘vill =
vogue and city-to-city raii
service will measure up to U
standards by the mid-199¢s

® There will be widespreac v
electric trains for inter-city travel. .C)

* Moving sidewalks will be u.ed
widely by the late 1990s. (H)

® After prolonged experimenta
tion, autcmated highways will b
built for regular usage during 195¢~
2010.(H} |,

Most of the projections highlighted in
this chart ary diawn from twn enurces:

James Coomer. o inemibe., ~¢ Future
Studies graduate faculty - the  mversity
of Houston at Clear Laks v /3 Texas,
published some recommended govern-
ment role projections in the August 1977
issue of THE FUTUR!S ..

Ray Herbert, a staff mémber on the Los
Angeles Times, published some results of
a congress on’transportation and society
in the March 1976 issue of Mass Transit
magazine. The discussions were con-
ducted under the direction of the Univer-
sity of Southern California’s Center, for
Futures Research to identify trends and
events which can be expected to have a
significant bearing on society, and in
_irn, its relationship to transportation.
The panel experts included businessmen,
economists, environmentalists, educa-
tors, transportation and oil company exe-
cutives, jurists, and law enforcement offi-
cers. In addition, the author, Larry Bell,
has included some forecasts of his own.
The sources of the forecasts are indicated
by a letters C = Coomer, H = Herbert,
B = Bell. .
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Lanry Bell

Larry Beli is a professor of indus-
trial design at the University of illi-
nois and a visiting professor of archi-
tecture at the University of Houston.
He is a licensed architect and has
been a senior associate with Barton-
Aschman Assodiates, Inc., a national
urban and transportation planning

firm. Professor Bell has written .

many articles about advanced trans-
portation, the envirofimental impact
of transportation, and crime preven-
tion through environmental design.
In addition, he is a centributing edi-
tor for Industnal Design magazine
and writes a regular column about
design management. Some of his
many projects include:

¢ Synchroveyor Urban  Mass

Transportation System: The Syn-

chroveyor is a patented system for
transporting very large numbers of
people, conveniently, in heavily pop-
ulated areas. The concept utilizes
¢losed loop conveyors or “endless
trains” for moving standing and seat-
ed passengers at speeds up to 30
miles per hour. Passengers board the
loops during stop phases that ofcur
at 40-90 second intervals. Transfer
between adjacent loops is possible
during regular phases when both
“endless trains” are moving at the
same speed. All boarding, transfer,
and exiting are accomplished auto-
matically by means of transfer decks
that revolve in a “lazy Susan” fash-
jon. Continuous safefy partitions on
board the loops and along adjacent
walkways.prevent improper transfer
when the system is in operation.

Larry received the national
ALCOA Ventures in Design award
in 1970 for his work on Synchro-
veyor.

¢ Chicago Tunnel Project: Larry
was project director for a study
which was jointly undertaken by-the
University of Illinois and Vought
Aeronautics of Dallas, Texas, to in-
vestigate potential uses for 50 miles
of abandoned freight tunnels located
40 feet below the streets of down-
town Chicago. Three decades ago, as
many as 90 electric trains operated in
the small tunnels, distributing freight
and mail, and carrying coal to down-
town buildings. After Chicago
switched to oil and gas heat, finan-
cial losses forced the system té close
down in'1958.

The multi-disciplinary study group
determined that by implementing a
high-capacity automated transporta-
tion system, Chicago's tunnels could
be returned to productive use and
could compete for freight contracts
with the 13,000 trucks that clog
downtown streets every day. Besides
reducing traffic congestion, the tun-
nels would make it profitable to re-
cycle huge quantities of paper gen-
erated in the central business district
and valued at millions of dollars each
year. Quite possibly, the network
could also be used to move people.

¢ Dragonfly Car: Larry Bell and
an associate have designed an inex-
pensive ($4,000), energy-efficient (40
miles per gallon estimated) automo-
bile that is versatile, safe, and fun to
drive. Engineering for the Dragonfly
applies sophisticated racing tech-
nology to provide outstanding sports
car handling. And by sliding or re-
moving elements of the two-piece
canopy, the car can easily be chang-
ed from a hatchback sedan to a tour-
ing landau, sports convertible, open
roadster, or a utility pickup.. The
cars are being manufactured by a
small company in Mayview, lllinois.

‘Larry Bell's address
dustrial ign;
Urbana, [Hinois

s Department of In-
iversity of Wlinois.

Cutaway model of a proposed automated *'subway" developed for the Chicago Tun-
ne! Project. Author Larry Bell directed a study of the potential uses of 50 miles of
abandoned tunnels beneath the streets of downtown Chicago. The study showed
that a carefully designed automated transporiation system would aliow the tunnels
1o b prolitably used to transport freight and perhaps even people.
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lure some motorists away from cars.
However, prer
tious in their expactations and promises
of service -{ficiencies and increased ri-
dership that avtaomated systems will de-
liver. The Morgantown, BART, and
Washington, D.C., Metro systems have
not consistently demonstrated travel-
time mprovements over conventional
buses for most trips. Service interrup-
tions caused by failures of sophisticated
“fail-safe” devices have oeen chronic
and costly. Automobile use has not sig-
mhicantly declined and ar punty im-
provements have been too smali to mea-
sure,

While lauding the virtues of auto-
mated “personal” service. many ad-
vanced transportation advocates have
looked down their noses at transit
modes that are truly personalized. Buses
have been frowned on because they are
so primitive as to require drivers. Yet
for cities with populations of less than
250,000, buses offer the only practical
pubiic transit option. The most person-
alized of all forms of public transit, the
taxicab, is often made less efficient by
municipal policies; for example, in New
York City, where private automobile
ownership is expensive and subways are
deteriorating, the number of taxis is
limited and fares are kept artificially
high by restrictions on group rates. (A
taxicab “medallion,” —the right to oper-
ate a cab—recently sold for more than a
seat onthe New York Stock Exchange!}
Washington, D.C., uses a zone system
that makes no allowances for the time
lost due to traffic delays, thereby dis-
couraging taxi drivers from operating
during rush-hours when the need is
greatest. Los Angeles is divided into
four separate franchise areas and a cab
dfiver who drops off passengers outside
his area is not allowed to pick up new
passengers there but must returp empty.

Sdme of the enormous problems
wifhin the commuter rail industry can
be traced to the current fascination with
sophisticated technology. In 1974, the
St Lows Car Company folded after los-
ing heavily on 352 cars built for New
York and 130 built for the liknois Gulf
Railroad. The Pullman-Standard and
Rohr car companies together lost over
$61 million on contracts with the New
York and Washington, D.C.. transit
systems. Frequently changing technical
requirements imposed by the govern-
ment are one reason for increasingly
complex transit systems and expensive
construction delays. The lack of stan-
dardized rail system dimensions and
equipment specifications alo adds
heavily to costs since often not enough
cars ol one type are ordered to support
efficient production. Ironically, in spite
of the emphasis on technical improve-
ments, the advanced trains often oper-
ate ata fraction of their potential speed
and experience frequent breakdowns

rents should be cau-’

Left: Two adjacent synchroveyor loops shown sids by side. When thesa “andless trains”
run at the same speed, passengers may transfer between loops simply by stepping onto a
transfer deck, which then revolves and lets them off on the adjacent Ioop. Right: Model
shows how passengers board and exit the syncihroveyor. A lacal synchroveyor loop makes
regular stops at 40- to 90-second intervals. Passengers get on and off by means of revolving
transfer decks that connect the synchroveyor to adjacent walkways. Walkways and syn-
chroveyors “share" the divided transfer decks, which separate when the synchroveyor be-
gins to move and are automatically realigned at all stops.

w VARIABLE SPEED
wmmm CONSTANT SPEED

A schematic diagram of two alternate layouts for Synchroveyor systems. The solid lines
indicate express loops that operate at a conslant speed of 30 miles per hour. The broken
lines show local loops that make regular stops, but also reach top speeds of 30 miles per
hour so passengers can transfer between local and express loops when both are moving at

the same speed.

due to antiquated and poorly main-
tained tracks.

Future Opportunities

Looking now on the brighter side for
technology buffs, it appears likely that
advanced transit is not only here te
stay, but will gain support and popu-
larity in the future. Fuel shortages and
municipal restrictions on urban auto-
mobile use can be expected to cause
large numbers of people to switch to

public transportation in the short-term

future, expanding available revenues for
technical and service improvements. Re

2

cent advances in deep tunnaling ap-
proaches can quite possibly make the
construction of new underground tran-
sit systems feasible for urban areas
which cannot presently afford them
And longer-term land-use trends will re-
sult in tighter clustering of urban resi-
dents, thus making more efficient public
transit services possible and offering in-
creased revenues for ambitious new
transit developments.

Based upon observed trends. profes-
sional intuition and projections offered
by James Coomer and Ray Herbert
which are highlighted in the accompa-
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nying chart, 1 will venture some per-
sonal -predictions about transit-related
developments and pricrities that will be-
come evident by the turn of the century:

Travel Will Remain Popular: In the
future, people wil] travel as much, if not
more, than they do now, despite elec-
tronic communication systems that will
make many business and.domestic trips
unnecessary and also despite increasing
restrictions on energy consumption. Im-
portant factors in maintaining or enlarg-
ing the amount of travel will be an in-
crease in leisure time and the signifi-
cantly greater distances that many peo-
ple will travel to work.

Importance of Public Transit: Public
transportation will play a much more
important role for all income groups as
private automobiles come to be banned
In many cities, energy is rationed. and
lhighway maintenance deteriorates.
Public transit may eventually be free of
charge. Peoplie will accent both intra-
city and inter-city public transit as a
normal "frec” service provided by the
government {similar to maintenance of
streets and the operation of schools).
The public will expect and demand
clean, comfortable, and efficient ser-
vice,

Economic Viability of Public Transit:
Legislation to reduce the trend towards
urban sprawl will further encourage
people to move closer to public transit
lines. which will improve the financial
viability of transit operations in two im-
portant ways. (1) Asresidential land use
becomes denser, increasing numbers of

.people will_switch from private auto-

mobiles to public transit. (2} The gradu-
alzcurtailment of urban sprawl will re-
duce situations where large vehicles
carry only a few passengers to remote
locations. thereby enabling transit oper-
ators to provide more frequent and pro-
fitable service.

Growth of Commuter Rail Systems:
Surtace raill commuter systems will
come to play increasingly important
roles in connecting suburbs and satellite

aties to industry and business centers.

{Only seven U.S. wities have them now.)
Many ol the new trains will operate effi-
aiently at speeds that reach 130 miles per
hour (as do the famous and popular
bullet trains used by the Japanese Na-
tional Railways). Tracks will be welded
to reduce noise and maintenance.
fnner-City Rail Subway Develop-
ments: Commuter rail subway systems
will be built to connect tnner-city arecas
with transportation lines leading to the
suburbs. A current University of lllinois
study indicates that deep tunneling ap-
proaches may often be able to reduce
subway excavation and construction
costs by 300% or more over conven-
tional methods, making subway sys-
tems feasible for cities which so far have
not been able to afford them. Rail car

equipment costs will be reduced through
the establishment of national design
standards. which will make jt unneces-
sary for manufacturers to develop dif-
feren? lines of vehicles tailored to each
city’s specifications.

Light Rail Transit: Light rail transit
“street car trains” will become extremely
popular in many-large and intermediate-
sized cities. Light trains are cleaner,
quieter, and use less than a fifth as much
manpower as buses. They can be length-
ened and strengthened to meet fluctua-
ting service demands and networks can
be expanded in stages as community
needs increase.

Automated Fixed Guideway Transit:
In the central business districts of many
cities, computer-controlled vehicles will
provide “on-call” service {!ike horizon-
tal elevators) and will be linked together
to operate as scheduled trains during
rush periods. They will interconnect
second and third-story activity centers,
following the paths of city streets ‘and
even passing silently through buildings
if necessary. However, crime and fear
will be major obstacles blocking public
acceptance of these driverless systems—
particularly those utilizing small two to
four-passenger vehicles—in declining
cities and in deteriorating sections of
vital cities. Violent crimes will probably
be less frequent during daytime hours
due to heavy ridership, which will pro-
vide safety in numbers, But operation
during late evening hours may be risky
because passengers will not be able to
shield themselves (as can motorists driv-
ing private cars) from night-time threats
that occur when stations and streets aré
relatively empty.

Buses: Bus.s will lose ground to light
rail streetcars for transporting passen-
gers in large and moderate-sized cities
but will continue to be primary modes
for small communities. Buses will also
remain important to provide charter
services and will be essential for areas
that are too remote, sparsely populated.
ar seasonally used to warrant fixed-
track or guideway shuttles. Dial-a-bus
programs will be common in most cities
to provide special transportation for el-
derly and handicapped people. offering
low-cost or free rides subsidized by fed-
eral. state. and cityFaxes, and the buses
will also be sponsored by civic groups.
churches, and municipal organizations.
In addition, dial-a-bus programs will
become common to provide. general
tramrsportation in rural areas.

Private and Rental Vehicles: Many
small business firms will begin to manu-
facture automobiles and other public
and personal vehicles with an.increased
emphasis upon battery and fuel-cell

power sources. These new vehicles, ap-

pearing in a wide variety of models and
styles, will capture the public imagina-
tions and force major changes upon

large manufacturers. System alterna-
tives will include: . "

¢ Smiall, electric rental cars for-urban
use. {This has already happened in Am-
sterdam.)

¢ Passive.carriers that can be pulled
in trains behind small, electrically-
powered vehicles for low-speed trans-
portation in pedestrian dctivity centefs.

¢ Two-and three-passenger glectric
cars with trailers that can be attached to
transport additional passengers. and
merchandise. \

* Easily removable battery trays that
can “ be quickly slippéd out and

techarged while ‘an alternate -tray is
X A

stations along highways and in cities.
Moving Ways: New types of moving:

way systems will carry people at:20-30

miles per hour in areas of high popula-

‘tion. density. One-type of system will
consist of one or more trains, each.ar-

rangéd in a continuous closed loop
(without any first or last vehicle). These
“éndless trains” may be a mile or more

in circumference, or may be sét into-

“‘dumbbell” shaped” configurations. In
some multiple-loop .networks, passen-
gers will transfer from one ““éndless
train” to another—often while the trains
are still moving at the same speed—to
make trips outside their drea of origin.
Conventional conveyor-belt “moving
sidewalks” will ‘be used for short-dis-
tance. '~w-speed convenience at .air-
ports and other active pedestrian cen-
ters.

All Levels of Techiiology Have a
Future

The transportation industry includes
many rival interest groups. cach zea-
lously claiming to have:the technology
that “holds the key to the future.” And
while this contest for scarce develop-
ment dollars and public support-con-
tinues. the country as a whole is be-
coming more and more divided in atti-
tudes towards technology in general.
Some people seem to think that high
technology will save them from having
to modify life-styles that are comfor-
table and internationally enviable.
Others view high technology as a threat
to the environment. to human values,
and to mankind's future. The only hope
for a livable future, they argue, lies in
low and intermediate technology. )

Is there a single type or level of tech-
nology that will save usfrom doom and
damnation? | believe not. The.most ap-
propriate technology for each problem
will be found by aiming at balanced, in-
tegrated solutions that consider all rea-
sonable options. Thesg options include
high, intermediate, and low technology
alternatives ranging from exotic walk-
ways that move to conventional walk-
ways that don’t.

1
¢ Rental battery packs provided by
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colony,

by Gerard K. O’Nei}l'

APPENDIX 3

\

An earth-like space colony could be orbiting our world by
1990, says a Princeton Univers}Qy physicist. The colony's
10,000 inhabitants would enjoy' green plants, animals,
plains, valleys, hills, and streams. The colonists would pay
off the cost of building their extraterrestrial home by
manufacturing sateilite solar power stations, which would
supply cheap, virtually inexhaustable power to the earth.

During the past decade. a number of
premises about the basic problems of
the world have be e very widely ac.
cepted. The mor. important of these
accepted 1deas are

! For the foreseeable future, every
significant Buman activity must be
confined to the surface of the earth

2 The materinl and energy
resources of the human race are just
those of our planet.

3 Any realistic solutions to our
problenis of foud, population, energy,
and materials must be based on a kind
of zero-sum game. in which no
resources can be obtaned by one na-
tion or group without bewng taken
from anather.

Given those premises, logic has
driven most observers to the conclu-
sion that long-term peace and stability
can only be reached by some kind of
systematic global arrangement, with
tight constraints to insure the shar.
ng—equahle or otherwise—of the
hmited resources available, [ find it
personally shocking that many such
observers, even those who profess a
deep concern for humankmd, accept
with equanimity the need for massive
starvation, war, or disease as necess:
ary precursors to the achievement of
such a systematic global arrangement.

In my opinion, based on studies car-
ried out at Princeton University, these
three basic premises on which most
discussions of the future have been

e
e wheellike deatgn shown abave (and also on the cover) might he used
for the first «<pace colony. The mirror flonting above the colony reflects

sunlight into the ring mirrore below, which refleet it through 100.foot
strip window «inta the colony’s interlor for light and agriculture. Abuve
the core sphere are communications and spacecraft docking facilities,

Long rectangli in foreground is g heat radintor, The facility helow the cole

ony is the manufacturing area where lanar ore is mefted with solar

power. Lawer centreal sphere s the original “construction shack™ for the

>
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~ Space Colonies: The High Frontier

’

based are simply wrong. The human
race stands now on the threshold of a
new frontier whose richncss is a thou-
sand timés greater than that of the
new western world of 500 years ago.

That frontier can be exploited for
&ll humanity, and its ultimate extent
is a land area many thousands of
times that of the entire earth. As little
as 10 years ago we lacked the techni.
cal capability to exploit that frontier.
Now we have that capability, and if we
have the willpower to-use it, we can
not only benefit all humanity, but also
spare our threatened planet and per.
mit 1ts recovery from the ravages of
the industrial revolution.

The high frontier which 1 will
describe is space, but not in the sense
of the Apolo program, a massive
effort whose main‘lasting results were
scientific. Nor is it space in the sense of
the communications and observation
satellites, useful as they are. Least of
all is it space in the sense of science-
fiction. in which harsh planetary sur-
faces were tamed by space-suited
daredevils. Rather, it is a frontier of
new lands, located only a few days
travel time away from the earth. and
built from materials and energy
available in space.

Space Colonies: The Basic Plan

The central ideas of space coloniza-
tion are:
1. To establish a highly-in.

" dustrialized, self-maintaining human

community in free space, at a location
along the orbit of the moon called L5,
where “free solar energy is available
full time. -

2. To construct that cémmunity on
a short time scale, without depending
on rocket engines any more advanced
than those of the space shuttle.

3. Toreduce the costs greatly by ob.
taining nea:ly all of the construction
materials from the surface of the
meon.

4. At the space community, to pro-

. «bss lunar surface raw materials into

metals, ceramics, glass, and oxygen for
the construction of additional com.
munities and of products such as
satellite solar power stations. The
power stations would be relocated in
synchronous orbit about the earth, to
supply the earth with electrical energy
by low.density microwave beams.

5. Throughout the program, to rely
only on those technologies which are
available at the time, while recogniz.
ing and supporting the development of
more advanced technologies if their
benefits are clear.

The two key factors that make space
colonization an economically sound
idea are soldr energy and lunar

*
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materials. As everyone knows, the sun
is a virtually inexhaustible source of
clean enesgy. On earth, solar energy
use is hampered by nighttime, by
seasonal variation in the day-length,
and by clouds; in space, solar energy is
always available, and also much more
intense. The .amount of solar energy
which flows unused, in a year, through
each square meter of free space is 10
times as much as falls on an equal
area in even the most cloud-free por:
tions of Arizona or New Mexico. A
solar-energy installation in space,
therefore, is potentially able to oper-
ate at a tenth the cost at which it could
operate on earth.

The cost of space colonization could
be reduced further by obtaining con-
struction materials from the moon. On
earth, we are the “gravitationally dis-
advantaged.”’ We are at the bottom of
a gravitational well 4000 miles deep,
from which materials can be lifted
into space only at great cost. The
energy required to bring materials
from the moon to free space is only one
twentieth as much as from the earth,
and Apollo samples indicate that the
moon is a rich source of metals, glass,
oxygen, and soil. The moon’s lack of
an atmosphere reduces further the
cost of transporting lunar materials to
orbiting space colonies.

Lunar surface raw materials would
be transported by a launching device
called a mass driver; it exists now only
on paper, but it can be designed and
built with complete assurance of suc-
cess because it requires no high-
strength materials, no high accelera-
tions or temperatures, and its princi-
ples are fully understood. The mass
driver would be a linear electric
motor, forming a thin line several
miles long, which would sccelerate
small 10-pound vehicles called
buckets to lunar escape velocity, at
which time they would release their
payloads and then return on a side
track for reuse, The mass driver would
be an efficient machine, driven by a
solar-powered or nuclear electric
plant.

Building the First Colony

If we were to start now, with deter-
mination and drive, I believe that the
first space colony (Island One) could
be in place, with its productive
capacity benefiting the earth, before
1990. This is possible, [ must emphas-
ize, within the limits of present-day,
conventional materials and tech-
nology.

A modified space shuttle and a
chemical space tug would be used to
transport basic construction equip-

54

ment, supplies, and 2,000 workmen to
a point in space called L5. (L5 is a
point in the moon’s orbit equidistant
from the earth and the moon at which
objects will remain in a stable orbit,
stationary with respect to the moon.)
A smaller work force of about 200 peo-
ple would establish a lunar outpost
which would provide 98% of the raw
materials needed for the construction

of Island.Qne.
The thas driver, operating only
925% of the time, could lift 500,000

tons of material to L5 in the six-year
construction time of Island One. An
identical machine, located in space,
could be a very effective reaction
motor for the shifting of heavy
payloads in the 100,000-ton range.
Lunar soil is 40% oxygen, 19.2%
silicon, 14.3% iron, 8% calcium, 5.9%
titanium, 5.6% aluminum, and 4.5%
magnesium. The aluminum would be
the primary building material and the
oxygen would be used as atmosphere
and tc fuel rocket engines. Lunar sur-
face materials are poor in carbon,
nitrogen, and hydrogen, which would
have to be brought from earth. For ev-
ery ton of hydrogen brought from
earth, nine tons of water could be
made at the colony site, using oxygen
from the processing of lunar oxidess

The removal of half a million tons
of material from the surface of the
moon sounds like a large-scale mining
operation, but it is not. The excava-
tion left on the moon would be only
five meters deep and 200 meters long
and wide, not even' enough to keep one
small bulldozer occupied for a five-
year period. '

In the long run, we can use the fact
that the asteroids are also a source of
materials. The three largest asteroids
alone contain enough wmaterials for
the construction of new lands with a
total area many thousands of times as
large as that of the earth. Once the
asteroidal resources are tapped, we
should have not only metals, glass,
and ceramics, but also carbon,
nitrogen, and hydrogen. These three
elements, scarce on the moon, are
believed to be abundant in the type of
asteroid known as carbonaceous ’
chondritic. .

Island One

Within the materials limits of or-
dinary civil engineering practice and
within an overall mass budget of
500,000 tons (about the same as the
mass of a super-tanker), several
designs for the first “island in space”
have evolved. All are pressure

Below is an artist’s conception of a segment of the wheel-shaped space
colony during final stages of construction. Shown is an agricultural arca
with a lake and a river. These farming sections are interspersed with
three more-popuiated areas, all protected by a shield of lunar slag at-

tached to the outside of the colony shell.

Drawing: NASA




-

E

vessels—spherical, cylindrical, or
toroidal—containing atmospheres
with the same oxygen content as at sea
level on earth and rotating slowly to
provide a gravity as strong as that of
the earth. The axis of the structure
would always point toward the sun,
the sourceof all the energy used by the
colony.

The first space community would
house 10,000 people, 4,000 would be
employed building additional coi-
onies, while 6,000 would be producing
satellite solar power stations. The in-
terior of the colony will be as earth.
like as possiblé—rich in green plants,
trees, animals, birds, and the other
desirable features of attractive regions
‘on earth. The design would allow a
line of sight of at least a half mile, giv-
ing the residents a feeling of spacious.
ness. The landscape would feature
plains, valleys, hills, streams, and
lakes. The residential areas might
consist of small apartment buildings
with big rooms and wide terraces
overlooking fields and groves. Near
the axis of the structure, gravity would
be much reduced and, consequently,
human-powered flight would be easy,
sporis and ballet could take on a new
dimension, and weight would almost
disappear. It seems almost a certainty
that at such a level a person with a
serious heart condition could live far

longer than on earth, and that low’

gravity could greatly ease many of the
health problems of advancing age.

he space colony wouldhave separ-
ate residential, agricultural, and in.
dustrial areas, each with its optimal
gravity, temperature, climate,
sunlight, and atmosphere. Intensive
agriculture would be. possible, since
the day-length and seasonal cycle
would be controllable independently
for each crop and care would be taken
not to introduce into the agricultural
areas the insect pests which hamper
earth agriculture. Agriculture could
be efficient and predictable, free of the
extremes of crop failure and glut
which the terrestrial environment
forces on our farmers. Only 111 acres

would be needed to feed all 10,000

residents.

Energy Without Guilt

Energy for agriculture would be
used directly in the form of sunlight,
interrupted at will by large, aluminum
shades located in zero gravity inspace
near the farming areas. An advanced
sewage system would quickly and effi
viently turn wastes into pure water
and agricultural chemicals. The air,
constantly filtered, would be cleaner
than in any city on earth.

Gerard O'Neill offers the follow-
ing reasons why a colony in space is
more practical than one on the sur-
face of the moon:

1. The availability of energy.
The moon hes a l4.day night;
therefore, there is a serious
problem of obtaining energy. Con.
venient, low.cost solar power is cut
off because of the fact that energy
storage over a 14-day period is ex-
tremely difficult. On the moon one
is probably forced to rely on
nuclear power, 50 one loses one of
the principal advantages of work.
ing in space.

2. The moon is more expen-
sive to get to, To reach the moon,
you first have to go into free space,
and then go down again.

. The analogy that L use is that in
our old-fashioned talk about col-
onizing planetary surfaces, we were
rather like a small animal which
was deep down in a hole in the
ground. The animal climbs at great

Why Not a Moon Colony?

cost up to the top of the hole and
looks out and sees all the grass and
flowers and sunshine, and walks
across the grass. Then he finds
another hole and climbs down to
the bottom of that hole agdin. And
in gravitational terms that is ex-
actly what we are doing if we go
into free space and then climb
down again to the surface of the
moon.

The transport costs to get to the
moon are about twice as high as
they are to go out into free space;
that mgans that the capitalization
for productive equipment is up by
the same factor of 2.

3. Control over gravity. The
moon has one-sixth the earth's gra-
vity, you have to take it as it comes,
and you can never cut it off. Even
to get higher gravity than that is a
lot more complicated and expen-
sive on the surface of the moon
than it is in free space, where you
can simply rotate a vessel to get
any gravity that you want. (]

Q
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Non-polluting light industry would
probably be carried on within the liv-
ing-habitat, convenient to homes and
shops. Heavy industry, though, could
be located in nearby external non-
rotating factories because of the ad-
vantages of zero gravity. The com-
bination of zero gravity and breatha-
ble atmospheres would permit the
easy assembly—without cranes, lift-
trucks, or other handling equipment—
of very large, massive products. These
producis could be the components of
new colonies, radio and optical
telescopes, large ships for the further
exploration of the solar system, and
power plants to supply energy for the
earth. Within a century, other indus-
tries might be shifted to space colonies

because of the abundant, free, pollu- _

tionless energy supply and the greater:
efficiency made possible by zero gra-
vity and the vacuum of space.

Process heat for industry, at tem-
peratures of up to several thousand
degrees, would be obtainable at low
cost,.simply by the use of aluminum-
fosl mirrors to concentirate the ever-
present sunlight. In space, a passive
aluminum mirror with a mass of less
than a ton and a diménsion of about
100 meters, could collect and con-
centrate, in the course of a year, an
amount of solar energy which on earth
would cost over a million dollars at
standard electricity rates.

Electrical energy for a space com-
munity could be obtained at low cost,
within the limits of present tech-
nology, by a system consisting of a
concentrating mirror, a boiler, a con-
ventional turbogenerator, and a
radiator, discarding waste heat to the
cold of outer space. It appears that, in
the environment of a space com-
munity, residents could enjoy a per
capita usage of energy many times
larger aven than what is now common
in the United States, but could do so
with none of the guilt which is now
connected with the depletion of an ex-
haustible resource.

Shape of Future Colonies

While the first space colony will
probably be a torus {(a wheel-shaped
structure), later colonies will be
cylinder-shaped. The main reason for
the change is that the first colony will
be by far the most expensive to pro-
duce and the torus will cost less to
construct. Once the first colony is in
place, the initial investment in equip-
ment and materials from earth will
not need to he repeated; consequently,
the cost of colony construction will
drop drastically. The cylindrical
design, considered the most efficient,
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will then be as easy to build as the
torus.

Each colony would c¢onsist of a pair
of cylinders, connected by cables and
spinning in opposite directions so that
the total system would have almost no
spin. Alternating stripes of land and
window areas would run the length of
the cylinders; the cylinder walls
would be made of aluminum and
glass. Agriculture would be housed in

auxiliary capsules connected to the -

cylinders.

The smallest cylindrical colony, like
the torus, would support 10,000 peo-
ple. Each cylinder would be 3,280 feet
long and 328 feet wide. A Model 11
colony would have three times more
area and as many as 100,000 people,
and would be less dependent on earth
for resources. Model I1i, which might
be built early in the next century,
would be so large that a portion of the
1sland of Bermuda or a section of the
Cahifornia coast hike Carmel could fit
easily within one of its “valleys.”
Model I1I residents would begin min-
ing the asteroid belt for resources and
would no longer need to import any
materials from earth.

A Model IV colony consisting of two
cylinders, each 19 miles long and four
miles in diameter, could house several
million people comfortably. its at.
mosphere would be deep enough to in-
clude blue skies and clouds. The
endcaps of the cylinders could be
modeled into duplicates of a mountain
range such as the Grand Tetons, with
8,000-foot peaks. A reflected image of
the ordinary disc of the sun would be
visible in the sky. and the sun's image
would move across the sky from dawn
to dusk as it does on earth. The land
area of one cylinder could be as large
as 100 square miles.

Eventually, it may be possible to
build even larger spherical structures
with diameters of up to 12 miles and a
total habitable land area of 250
square miles.

The date of realization of Model 1V
colonies does not depend on materials
or engineering—those we have
aiready. Rather. it depends on a
balance between productivity, a rising
living standard, and the economies
possible with automation Under the
space colony conditions of virtually
unlimited energy and materials
resources, a continually rising real in.
come for all colonists is possible-—a
continuation rather than the arrest of
the industrial revolution. Reasonable
estimates of 3% per year for the real
income rise, 8% for interest costs, and
10% for automation advances put the
crossover date (the date when large
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The largest (Model 1V) space colonies, whieh could be functioning by 2025,
will probably eonsist of twp connected eylinders, each 19 miles long, four
miles in diameter, and containing as much as 100 square miles in total
land area. The most beautiful living areas on carth could be duplicated in
the colonies. The bridge shown here, to give an idea of the dimensions in-
volved, is similar in size to the San Francisco Bay Bridge. A Model IV col-
ony could hold up to several million people comfortably, but the interior
design pictured here is intended for only about 200,000 people.

Drawing: NASA

“

-

Night is approaching in this Model 1V space colony cylinder, which is 19
miles long and four miles in diameter. The atmosphere in the large col-
onies is deep enough to include blue skies and clouds. A reflected image
of the sun moves across the sky from dawn to}dusk, The amount of light
entering the cylinder is controlled by mirrers outside the stripes of win-
dow areas which alternate with the land areas in the colony. The earth-
like atmospheric cffecte‘ make the colony scem more spaeious and

natural. .
Drawing: NASA
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colonies become economically feasi-
ble) about 40 to 50 years from now—
well within the lifetimes of most of the
people who are now alive.

First Colony Could Cost $100
Billion

The best estimate currently availa.
ble is that the establishment of Island
One would cost $100 billion, with a
possible variation of $50 billion in
either direction. That figure is 2.5
times the cost of Project Apollo and
5-15% of the estimated cest of Project
Independence_the US. energy self-
sufficiency plan. To put the cost of the
first space colony in perspective, a list
of approximate costs for other large-
scale engineering projects (in 197§
dollars) follows:

2) Panama Canal $2 billion
b) Space Shuttle Dévelopment $5.8 billion

c) Alaska Pipeline $6 billion

. d) Advanced Lift Vehicle
Development $8-25 billion
e) Apollo $39 billion

f) Super Shuttle Development $45 billion
g) Manned Miss:on to Mars  $100 lillion
h) Project Independence 3600;@000 billion

The Apollo project provided trips to
the moon for a total of 12 men, at a
cost of about three billion dollars per
man. In space colonization we are con-:
sidering, for Island One, a thousand
times as many people for a long dura-
tion rather than for only a few days.
With the cost savings outlined earlier,
it appears that we can accomplish this
thousand-fold increase at a cost of at
most a few times that of the Apollo
project.

The eventual cost of building the
first colony will be affected sighifi-
cantly by the following variables:

1. Frequency and efficiency of crew
rotation between the earth and L5,
and between the earth and the moon,
during the construction period.

2. Extent of resupply needed during
construction. This item can vary over
a wide range, depending on the at-
mospheric composition needed at the
construction station, and whether
food is shipped in water-loaded or dry
form.

3. Atmospheric composition. The
structural mass of Island One is pro-
portional to the internal atmospheric
pressure, but independent of the
strength of artificial gravity produced
by rotation. Nitrogen constitutes 79%
of earth's atmosphere, but we do not
use it in breathing. To provide an
carth-normal amount of nitrogen
would cost us two ways in space col-
ony construction, because structure
masses would have to be increased tp
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contain the higher pressure, and
because nitrogen would have to be im-
ported from the earth. A final choice
of atmospheric mix would be based on
amore complete understanding of fire
protection.

With these Tactors in mind, three
different preliminary cost estimates
have been made for consquction of Is-
land One. My own spartan estimate,
$33 billion, would allow for no crew
rotation, an oxygen atmosphere, little

resupply, and small power plants |

(10Kg/Kw) on the moon and at LS.
The NASA Marshall Space Tlight
Center made two independent cost
estimates for the project last year. The
initial estimate, $200 billion, includes
chemical and nuclear tugs, super shut-
tle development, orbital bases, an ox-
ygen/nitrogen atmosphere, extensive
crew rotation, resupply at 10 pounds
per man/day, and power plants at 100
Kg/Kw. A later re-estimate, carrying a
$140 billion price tag, eliminates un-
necessary lift systems, but still in-
cludes the oxygen/nitrogen at-
mosphere, crew rotation, resupply at

f
|

10 pounds per man/day, q’nd power
plants at 100 Kg/Kw. The two. NASA
estimates also appear to incjude acon-
tingency factor for problems not yet
identified. !
Energy forthe Earth 1

Island One will pay for itself mainly
by manufacturing satellite solar
power stations which would supply
the earth with an inexhaustible energy

supply. At present, both the industrial ,

nations and the underdeyeloped thirld
world nations are vulnfrable to the
threat of supply -cutoff by the Middle
East oil-producing nations. The only
permanent escape from that threat
lies in developing an inexhaustible
energy source with a cost low enough
to make synthetic fuel production
economically feasible. '

Nuclear power is moderately expen.
sive (1.5 centssf KWH) :and is accom-
panied by the probl§ms of nuclear
proliferation and radioactive waste
disposal. Fossil fuels are scarcer now,
and intensive strip-mining for coal
will almost inevitably, further damage
the environment. Solar energy on the

Noted science writer Isaac
Asimov, in a written statement
submitted to the House Subcom-
mittee on Space Science and Ap-
plications in August 1975, said, "It
is my opinion that the important
goal for space exploration over the
next century is the establishment, of
an ecologically independent human
colony.en the Moon, or on artificial
space colonies that use the Moon as
a quarry for raw materials. The
reasons for this follow:

(1) Observatories beyond
Earth’s atmosphere can lead to a
better knowledge of ‘the Universe
and the laws of nature governing
it—with unpredictable but surely
great applications to the human
way of life.

{2) The presence of infinite
amounts of hard vacuum, of low
temperatures, of high solar radia-
tion, shoitld make possible in-
dustrial act.vities of types not prac-
tical on Ear, a, leading to unpredic.
table but surely great advances in
technology.

{3) The establishment of a work-
ing colony, ecologically indepen-
dent, on either the Moon or in an
artificial structuré in space will re-
quire a society fundamentally
different from our own—a society
that can live in an engineered en-
vironment under conditions of

Asimov Supports Space Coloni
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strict recycling and mineral waste.
Since this is precise(:ly the sort of
condition tow ich Terrestrial
Aife is tending (barring a
catastrophe that deétroys our tech-
nology altogether}, the colonies
will serve as schools to Earth, as
experiments in living from which
we may profit immensely.

(4) The establishment of a col-
ony will be difficult enough and ex-
pensive enough to require a
global—rather than a national—
effort. The effort will be great
enough t& supply mankind with a
common goal and a common sense
of pride that mtfy transcend local
chauvinisms, and thus encourage
the growth of /a global political
community—and indeed serve as &
substitute for the emotional cathar.
sis of war. H

(5) Lunar orispace colonists, liv-
ing in engineered worlds, on the in-
side, would be more psy-
chologically adapted to life in a
spaceship lindertaking long
voyages, S0 i§ will be they rather
than Earthmen by whom the rest of
the Solar system (and eventually
the stars perhaps) will be explored.

{6) Coloniﬁ)s in space geuerally
will supply & chance for growth and
adventure gfter Earth itself has,
perforce, adopted a no-growth
philosophy." Q

H
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earth is an unreliable source, suitable
for daytime peak loads in the
American southiwest, but not clearly
competitive in most applications at
the present time.

For several years, design groups at
Boeing Aircraft and at & vthur D. Lit-
tle, Inc., have studied the concept of
locating large solar power stations in
geosynchronous orbit—where sunlight
is available 99% of the time—to con-
vert solar energy to electricity and
beam It by microwaves to earth, where
it would be reconverted to ordinary
electricity. Already, &n overall
transmission efficiency of 54% has
been demonstrated in tests. The inain
stumbling block has been the problem
of lift costs. Construction of the
satellite solar power station (SSPS)
units at the space colony, using lunar
materials to avoid the high lift costs
\f%am earth, would make solar energy

cOmpetitive with other energy sources
even from the start, accordiry to my
calculations. Eventually, solar electric
power rates would be much lower
than those of coal-fired or nuclear
power plants. No thermal, chemicai,
or radioactive pollution would be cre-
ated, and the microwave intensity
would not exceed official exposure
limits. )

If development of the space colonies
proceeds on the fastest possible time-
scale (with intensive design beginning
this year and major construction of
the first colony beginning in 1982), the
program could pay back all of the
total investment (plus 10% interest)
in 24 years. The total investment cost
includes the development and con-
struction cost of the first colony; the
cost of lifting the materials needed
from the earth for subsequent colenies
and for non-colony-built SSPS compo-
nents; a payment in dollars on earth
of $10,000 per personlyear to every
colonist, representing that portion of
salaries convertible to goods and ser-.
vices on earth {(for subsequent use on
visits or, if desired, on retirement);
and a carrying charge of 10% interest
on the total investment (outstanding
principal) in every year of the
program. The economic output of the
program is measured in the sale of
solar power at initial rates of 1.5 cents
per Kilowatt-hour, gradually drop-
ping to one cent per l’.ilowatt-hour:

To produce the necessary number of
power satellites within this time.scale,
a total work force of 100,000.200,000
people would be required. In our
calculations, we assumed that the con-
struction of the first colony would take
six years; thereafter, each colony
could replicate itself in two years.
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Each coiony would produce two SSPS.

units per year. The preductivity im-
plied, 13-25 tons/person-year, is simi.
lar to that of heavy industry on earth.
New colony construction would be
halted after the 16th colony, due to
market saturation. In this scenario,
the benefit/cost ratio would be 2.7.
By the 11th year of the program
(1993 on the fastest possible time.
scale), the energy flowing to the power
grids on earth from L&-built SSPS
units could exceed the peak flow raté
of the Alaska pipeline. By the 13th
year, the SSPS plants could fill the en-
tire market for new generator capacity
inthe U.S. By year 17, the totalenergy
provided could exceed the total esti-

mated capacity of the entire Alaska’

North Slope oil field. Given the rapid
growth of the manufacturing capacity
and the possibility of power cost
reductions, true “energy indepen-
dence’ for the nations taking part in
the L5 project could occur befere the
year 2000, with a shift to production of
synthetic fuels.

Cooperative Multinational
Program Is Desirable

There are, in my opinion, at least
five or six nations or groups of nations

“The human race stands
now on the threshold of
a new frontier whose
richness is a thousand
times greater than that
of the new western world
of 500 years ago.”

of Physics at Princeton University,
hopes that space colonization will
be a cooperative international
program, bringing world peace
step closer. -

which possess the technical and
economic ability to carry out the cen-
struction of Island One on their own.
In my own view, I would like to see a
cooperative multinational program
formed, based on participation by all
interested nations. It would be in the
interest not only of the energy-con-
suming industrial nations, but also of
the oil-producing nations to take part
in the program, since it would resultin
a drastic drop in the market value of’
Middle Eastern oil before the end of
this century. A cooperative interna.
tional program could have a feal
stabilizing effect on world tensions.

It would be neive to assume that the
benefits of space colonization will be
initially shared equitably ameng all of
humanity, but the resources of space
are so great that those who are first to
exploit them can well afford to pro-
vide the initial boost that will allow
their less advantaged fellow humans
to share the wealth. Suddenly given a
new world market of several hundred
billion dollars per year, the first group
of nations to build space manufactur-

ing facilities could easily dive:t some -~

fraction of the new profits to providing
low-cost energy to nations poor in
mineral resources, and to assisting un.

derdeveloped nations by providing .

them with initial space colonies of
their own. The resources of space are
s0 great that even those nations which

achieve the ability to use them only ==

after a long delay will still find an
abundance remaining. It should also
be emphasized that the provision of

Author'Gon‘rd O'Neill, Pro?ouor
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unlimited low.cost energy to the
developing -naffons will probably be
the most effective contribution we
could make tosolving the world’s food
problem, because the cost of chemicals
for high-yield agriculture is &lmost en-.
tirel_\' the cost of energy for their pro-
duction.

If we use our intelligence and our
concern for our fellow human beings
in this way, we can, yithout any
sacrifice on our own part, make the
next decades a time not of despair, but
of fulfilled hope, of excitement, and of
new opportunity.

Public Respense Is Favorable

The evidence of the past year indi-
cates that, in terms of public response,
space colonjzation may become a
phenomenon at least as powerful as
the environmental movement. Since
the first small, informal confefence in
May, 1974, a rapidly increasing num-
ber of articles about it have appeared
in newspapers and magazines, and all
have been quite favorable. Radio and
television coverage has also increased
rapidly. :

A volunteer organization in Tucson,
Arizona, recently spent an intensive
week trying to get information to peo-
ple about the space projéct. and two
weeks later carried out arandom sam-
pling telephone survey. They report
that 45% of the people in that city now
know about this project, and of those
who know about it, two-thirds of them
are already in favor of it.

The mail that I get—from many na-
tions around the world, as well as the
United States—runs 100:0-1 in favor
of the project. Also, encoursgingly,
less thart 1% of all mail is in any way
irrational. Many of the correspon.
dents have offered volunteer help, and
are actively working at the present
time in support of the space coloniza-
tion concept. The letters express the
following reasons why this concept, in
contrast to all other spaceoptions now
extant, is receiving such broad sup-
port:

1. It is a right-now possibility. It
could be realized within the immedi-
aie future.

2. In contrast to the elitism of the
Apollo project or a manned mission to
Mars, it offers the possibility of direct

personal participation by large num- -

bers of ordinary people. Many of the
correspondents, from hard.hat con-
struction workers to highly-educated
professional people, see themselves as
prospective colonists.

3. In ¢ontrast to such technical op:
tions as the supersonic transport,
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“The evidence of the
past year indicates that,
| in terms of public

' response, space
colonization may
become a phenomenon
at least as powerfu. as
the environmental
movement.”

“By 2150, there could be
more people living in
space than on earth . . .
Earth might serve
mainly as a tourist
attraction—a carefully
preserved monument to
man’s origin.”

. 6?;:

nuclear power, or-the strip-mining of
coal, it is seen as offering the
possibility of satisfying real néeds
while preserving rather than further
burdening the environment. .

4. 1t-is seen as opening a new fron-
tier, challenging the best that is in us
in terms of technical.ability, personal
motivation and the desire for human
freedom. Many correspondents refer
to space colonization by analogy to the
discovery of the New World or to the
settlement a century ago of the
American frontier. .

Colonies Offer Freedom and
Diversity .

By about the year 2018, emigration
to better land, better living conditions,
better job opportunities, graater
freedom of choice and oppertunity in
small.scale, eventually’ independent

. communities could become a viable

option for more -people than the
population increase rate. The cultural
diversity will be enormous (in exact
contrast, I think, to the way things are
going on earth at the present time). By
2150, there could be more people liv-
ing in space than on earth. The reduc-
tion of population pressures on earth,
left possibly with only a few billion
people, would allow the planet to
recover from the ravages of the in-
dustrial revolution, Earth might serve
mainly as a tourist attraction—a
carefully preserved monument to
man's origin. At the same time, tour-
ism and trade among the colonies
would be practical and desirable, in-
suring the survival and growth of the
colonies.

From the vantage point of several
decades in the future, I believe that
our children will judge the most im-
portant benefits of space colonization
to have been not physical or economic,
but the opening of new human op-
tions, the possibility of a new degree of
freedom, not only for the human body,

but much more important, for the '

human spirit and sense of asxpiratioréi

Gerard O'Neill, Professor of Physics at
Princeton University, Is noted for his work
in high-energy experimental particle
physics. He is the leading proponent of the
space colonization concept, which he origi-
nated in 1969. His address is Physics

" Department, Box 708, Princeton Univensity,

Princeton, New Jersey 08540, The foregoing
articie is based on the author's presenta-
tion to the World Future Society’s Second
General Assembly in June, 1975, and on his
testimony before Congress on July 23,1975,
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Interest in Space Colonies Rises

During the past year, Gerard
O'Neill's space colonization con-
cept has captured the imagination
of a zapidly increasing number of
people. He reports that he gets
meore mail than he can answer, and
99% of the letters are favorable.

Last July, O'Neill's testimony
also impressed the Subcommittee
on Space Science and Applications
of the U.S. House of Representa-
tives. Near the end of the
testimony, Subcommittec Chair-
man Don Fuqua (a Florida
Deinocrat) said of the space col-
onization project, “It's something
that will happen, and even though
it kind of boggles the mind at the
present time, it is not beyond the
realm of possibility. I hope'l live to
see it.”" The Subcommittee con-
cluded, in its official report, that
orbital colonies were "potentially
feasible’’ and deserving of close ex-
amination. It also stated that “‘gap-
cepts and methods for the spsle-
based generation of electricity,
using energy from the sun, should
be developed and demonstrated as

-

*a significant contribution to solu-

tion of the fossil fuel dilemma.”
Finally, the Subtcommitt2e gave its
support to "an expanded space
program in FY 1977-1978, at least
25% greater than current funding,
to undertnke new space mma-
tiveg.'s Fuqua later said that "

bold new space progrims, such ns
the possibility of space coloniza-
tion, based on realistic appraisals
of potential space progress, deserve
serious consideration. It is ap-
parent that the imagination, skill,
and technology existsto expmd the
utxllntxon and explormon of
space.’

Astronomer Carl Sagan. teatify-
ing before the subcommittee,
declared that "our technology is
capable of extraordinary new ven-
tures in space, one of which is the
space city xdea. which ‘Gerard
O'Neill has (]escnbed to you.
That's an extremely expensive un-
dertaking, but’ it seems to me
historically of the greatest signifi-
cance. The engineering aspects of it
as far as 1can tell are perfectly well
worked. out by O'Neill's study

group. It is practical."O’Neill says
that Wernher von. Braun has also
expressed interest-in his project.

The .apace colony idea alsc was
examined last year by 28 phylml
and social scientists participating

in the: NASAJASEE/Stanford .

University 1975 Summer Study at
the Ames Research Centsr in
Mountain View, -Californis. The
lo-week ‘stiudy was sponsored by
NASA's Anies Résearch’ Center,
St.nford University, and the
American Society for Enl neering
Education (ASEE). The group
found no insurmountable probhms
that would provenpuccmfu} spece
colonization ana- recommended
“that the United Statey, poonbly in
cooperation with.other mtxona,
take specific steps towud the goal
of space-colonization.”

_A Princeton Conference on Space

Manufacturing Facilities was
hosted by ©'Neill 'last May. The
Proceedings will be.pub]uﬁed later
this year.

. A .number of technical pnpors
supporting the space colony idea
have appeared recently, including
“R & D Regquirements for Initial-
Space.Colonization” by T, A, Hep-
penheimer and Mark "Hopkins

(both of the Summer Study) and
“"Space Production of Satellite
Solar Power Stations,”” an.analysis
by William Agosto, a project
engineer with the Microwave Semi-
conductor Corporation, Somerset,
New Jersey.

University courses are beginning
to be offered dealing with various
aspects of space colonization.
Magoroh Maruyama of Portland

tate University is teaching a
course on Extraterrestrial Com.
inunity Systems, which explores
new cultural options; possible pay-
chological and socia! problems;
and alternative physical, architec-
tural, environmental, and social
designs. Massachusetts Institute of
Technology now has an under-
graduate course in space systems
engineering, emphasizing space col-
onies. Beginping this May, futurist
Dennis Livingstonr will teach a
courge at Rensselaer Polytechnic
Institute in Troy, New York, called
“Space Colonies: A Technolugy
Assessment.” The course will cover
technical, economic, moral, politi-
cal, and social aspects of space col-
onies.

The American Institute 6f Aero-
nautics and Astronautics is lobby-
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ing for more congressional support
for O'Neill's project, and he was a
keynote speaker during the In.

'stitute’s Annual Meeting in"

Washington, D.C., on January 30.

For those interested in keeping
informed about the latest deveiop-
ments in O'Neill's space coloniza-
tion efforts, several newsletters are
now available.

Gerard O'Neill puts out his own
Newsletter on Space Colonization
periodically. The newslettar sum-
marizes recent work, lists the latest
magazine articles and books deal-
ing with space colonies, lists lec-
tures scheduled on the subject,
reports on the status of the space
colony group at Princeton Univer.
sity, and advises of future plans.
The newsletter is free. Simply write
to Professor Gerard K. O'Neill,
Physlcs Department, Princeton
University, P.0. Box 708, Prin-
ceton, New Jersey 08540.

L-5 News i3 a ntonthly newsletter
produced by the L.5 Society, a
group formed recently "'to educate
the public about the benefits of
space communities and manufac-
turing facilities, to serve as a clear-
ing house for.information and news

in this'fast developing area, and to -

. AY

raise funds to support work on
these concepts where public money

is not available or is inappropri- -

ate." L-5 News contains news arti-
cles; listings of courses, lectures,
publications, and conferences; and
letters. Membership in the L-5
Society costs $20 (regular) or $10
(student), which should be sent to
‘L-5 Society, 1620 North Park
Avenue, Tucson, Arizona 85719,
Another newslette® which
reports on O'Neill's ideas occa-
sionally (ns well as otherspace con-
cepts) is the EARTHISPACE
Newsletter. EARTHISPACE
describes: itsélf as a commercial
space venture dedicated to free
space enterprise and ‘“‘focusing on
market .development and metheds
of making space profitable to the,
commercial user.'' The
EARTH|SPACE Newsletter is
available for $5 per year from
EARTHISPACE, 2319 Sierra, Palo
Alto, California 94303. °
O'Neill received a small gront
from NASA in 1975, but he beliéves
that additional fundmg this year of
between 0.5 and 1.0 million dollars
is qeedgd for basic research if the
project is to continue to develop at
the fastest possible rate. Q
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APPENDIX 4

Space Colonization:
An Invitation to Disaster?

by Paul L. Csonka .

A large-scale space colonizatiory program now would probably lead
to widespread oppression, violence, and global disaster, argues a sci-
entist. He believes that only a small, strictly supervised number of
space settlements should be permitted until humanity becomes less
violent and forms a world government capable of policing space.

® The dream ot leaving the Larth and
reaching the stars is probably as old as
the human race It certanly predates the
inventivn of writing. as attested by an
aent fegends and mythologies Through
the millennia, the cuncept uf extraterres
trial life and travel hay proved W 'be a
rich suurce of entertainment and inspir
ation [t also has been yuite harmless

That state ot attairs has Lh.m;,ul in
recent years. Largely as a tesalt of the
interesting analysis of Princeton physi
ast Gerard K ONell and his ¢6-
workers i the United States and other
saientists abroad it” has become dear
that we could now start large-scale
colonization of space it we wished to do
so Fhe dream of permanently leaving
the Larth could become 4 reality And
therein lies the danger

Betore presenting my  arguments |
must emphasize that [ aim not against
spact tolor zation T hope that it is suc
wostully undertaken sume day  Bul
mankind should nut plunge into such an
adventure betore conditions are ripe tor
it and { believe that at the present time
they are not.

It is nut our technological matunity
which T doubt In tact 1 have high re
gand tor the work ot O'Nall and his col
laburators  who have presented a con
vinung argument that our sndustrial
capadity could cupe with the task of
columization  Ther calculations have
proved to be realistic although occa
siwnallv un the optimistc sude My

objections dre o a social and political |

nature Under the conditions prevailing
today immediate large-scale space colo-
nization is hikely to have disastrous con-
sequences for the human race

The Propesed Program for
Space Colonization

How could one commence large-scale
space colonization todas? O Neill sug-
gests a multi-stage process, In the first
stage, a ‘Model 17 spact colony would
The first space colony could look like a
grant whee! floating in space. The burn-

ished disc that hangs suspended over the-

wheel i5'a floating mirror panel that reflects
sunhght down pnto slanted panels and into
shields that screen out cosm.ic rays

Pnoto NASA

-~
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- be wonstructed, capable of supporting
about 10,000 people insde a space ¢yl
inder about a mile long and with a
radius of several hundred feet This
could then serve as a base to construdt g
larger ‘Model 2 space celony with
about 100.000-200.000 peuple and a
uyhindrical volame about 30 times larger
than for the previous model That. .
turn, wuld be used to construct Maodel
3. which would be several nules wide
and lung and house about a million peu
ple  Even larger models might come
later

" Vanous indusun .- would be estab
lished in the succes®Py mosdels The pro
duction costs in some of these industries
would be less than in sinnlar industnes
on the Earth, tor exemple high strength
single cry stals might be dreaply manu
factured in zero gravity high-vacuum
environment. and solar energy would
be more plentitul In this way Muodel |
could partly  pay tor atsdf starting un
mediately atter st becomes operational,
thus reducing the otherwise exurbitant
construction costs ot Model 2, etc The
technology to accomplish this multi-
stage construction projedt is only partlv
available tuday the rest would have'to
be developed alung the way

According to O Netll, Model 1 could
be operational by 1988, Model 2 by

- / ‘.
Author Paul L. Csonka watnis that disaster
could result I humanity plunges into large-
scale space colonization in the near future.

.

, 1996 Model 3 by 2002 and starting
‘about the year 2014 the work force of a
'parent” coleny could ballg a “Jaugh-

ter” colony within 6 years, relying on- |
trely on its own resources plus raw
matenals found in vuter svace. with no
assistance from the Earth. Thus doubling
time of six years is to be compared with
the present doubling time of Earths
population. 35 years. Accordingly.
from abuout the year 2050. the number’
of places available in the space wlunies
would increase so fast that they could
absurb the population increase not only
un the Earth but also in the colunies,
Thereafter, population density ould be
decreased everywhere The price of im
plementing this program would bt
around five billion dollars per year un
1972 -dollars}. (For more on space
colonies. see “Space Colonies- The High
Frontier by Gerard ONell i THE
FUTURIST. February 1976, pp 25-33 )

_The Arguments for Colonization

Why should humanity embark on this
propused gigantic expanswon  project’
According to O'Neldl and hs o
workers, there are several arguments ir.
tavor of such a plan.! wiil try togivea
fair summary of these arguments as pre-
sented by O'Nell in Physics Today
(September. 1974). (The ordenng i
mine )

1 Cultural diversity will flourish.

O Nl says that  the technical imper
atives of this kind of migration of peo-
ple and industry into space are likely to
encourage self suffiaency. small scale
sovermmental umits, cultural diversity
and a high degree of independence.
A community of 20,000 people, eager to
prL’scrvc s own culture and language.
can even remain largely isolated Free
diverse soaal experimentations ¢ould
thrive in such a protected. self-sufficient
environment.” (For such reasons many
young Maoists are now enthusiastically
in favor of space colonization.) .

2. Good "land” will be plentiful. “The
history of the last 30 years suggests tha
warfare in the nuclear age is strongly.
although not wholly, motivated by ter
ritorial conflicts—battles over limited,
nonextendable pieces of land.” O'Naill
mantains The corstruction of new
living spaces may elininate the cause of

-such canflicts.

Furthermore, one may be hopeful that
colontzation will be peacetul "We al

ready have a treaty bannng nuclear
weapons from space, and the wlonies
¢an obtan 3il the energy they could ever
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need from clean solar power, so that
temptations presented by nuclear reac-
tor by-products need not exsst in the
space communities

3. Population pressures on Earth can

_ be alleviated. Atter about the vear 2050.

62

the number vt new space colonies built
per year would be high enough to de-
crease the population density of Earth

R Y R I L T .
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N
ecologically sound levels even it the

growth rate ot the population persisted
undiminished at sts present value of
198" per year This expansion could
continue while there 15 space to be colo-
nized in the Solar System ' at least a
20,000-told increase of the population
could be so accommodated without in
<reasing the populat:on density - At the
present rate that would take about 500
years durmng which time we would
hopetully learn to slow down popula-
tion growth or mitiate space travel to
usstant stars 1here are enough materi-
als tor us to use It we are so prodigal
as to run through the entire matertal of
the asterosd belt in the next 500 years,
we can even gan another 500 years by

using up the moons of the outer
planets
4, Industrial pollution on Earth

could be greatly reduced. It work 15 ve-
gun soon, nearly all our industnal ac-
tivity could be moved away trom the
Earth's fragile biosphere within fess than
a century trom now, declares O'Neill.
In addition, bird and animal species
that are endangered on Earth by agricul-
tural development and industrial chemi-
cal residues may hind havens for growth
in the space colontes. where insecticides
are unnecessary . . . and industry has
unhimited energy for recycling.”

S The quality of life would be high.
The space settlements would offer "new

-

Modet of a space colony's manulacturing
facilty. where material mined from the lun
ar surface would be processed into alumi
num, glass, and other products. The availa-
bility of the low-temperatute, highvacuum,
zero-gravity environment of space would al-
so be very favorable for certain types of in-
dustries, such as the growth of high-
strength single crystals. Photo NASA

- .
A small transportation vehicle waits for liftoff from a mining town on the moon. Lunar ma- )

terials will be the prime source of metals and oxygen for proposed space colonies. At right
are mines and living quarters. The smaller tube bins with glass windows are agriculture
sheds where food 1s grown. At left 1s magnetic track of accelerator which sends lunar ma-

ternials hurtling into space

habatats far more comfortable . . . and
attractive than is most of the Earth,”
O'Neill suggests. In addition, using the
matter-and energy available in space to

colonize and build, we can achieve great

producu&l}' of food and material
goods.” Examples of this type were cited
carhier. favorable environment for large
single-crystal  growth s difficult to
achieve on the Earth, but could be eas-
ily accomplished in space colonies, selar
collectors, placed in orbit, could gather
solar radiation for conversion to electn
cal energy (which in turn may be radi-
ated to Earth in the form of micro-
waves).

{During the last year or 50, publica-
tions dealing with space colonization
have tended to stress the fifth item on
our list of expected benefits, However,
the other tour have nuc been repudiated
or retracted, 1n fact, they are still being
quoted. and by now they have been re-
peatedly enumerated by the news me-
dia.)

These arguments suggest that we
should undertake space colomization
soon, and on a large scale. Indec.l, un-
less we do so, ecological damage to the
Earth s biosphere would no longer be re-
versible, birds and fish which might
have found sanctuartes in space habitats
would become exttnct, the human popu-
latton density would reach catastrophic
levels, and a pathologically overpopu-
lated Earth could not provide the neces-
sary financial resources and supplies to
sustatn a major colonization effort.
Populatton limitation would then be
brought about by other means. Because
of the exponential growth rates, even a
small delty would mean large devia-

-

Photo: NASA

tions from the calculated values. To
avoid such a delay, we have to start co-
lonization right now. And if this were
the whole story, we would be well ad-
vised to do so.

Critique of the Proposad Program

But this is not the whole story. An-
other assumption implicit i the above
arguments is that human behavior is
mostly rational and generous in the
sense that it furthers the best interests
of the entire human race. This assump-
tion is unjustified, as any student of his-
tory well knows. Those on whose deci-
sions the future of our race depends
must face the consequences of human ir-
rationality and selfishness; it would be
irresponsible to do otherwise At the
very least, we must try to foresee all dif-
ficulties which we may encounter —and
make sure that we know how to avoid
them before committing humanity to
such an irreversible course of action as
space colonization.

Some enthusiasts take the position
that space colonization would be a new
venture, so we can never know where it
will lead us. | reject this argument. It is
true that so far humanity has not built
large spaceships, colonized outer space,
or lived in isolated space communities
for any appreciable length of time But
mankind has built sea-going vessels, co-
lonized distant lands, and lived in more
or less isolated communities for centu-
ries. Our ample experience in these un-
dertakings must be considered as an in-
dication of the kinds of obstacles we are
likely to encounter.

In this short article my aim is to call
attention to some of the social and poli-

~
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tical prohlems to be expectel on the ba.
sis of historical analogy ! plan to con
vince you that we are in no position
now to handle the difficulties which
would emerge. | intend to demonstrate
that in view of the many unsolvable
problems, the, above listed five benefits
expected from space colonization are
largely illusory Furthermore, 1 will ar
gue that not only is the proposed space
colonization program unlikely to alle-
viate our difficulties, but it will inev,
tably amplity,them and move us closer
togeneral disaster.

Let us start our argument by examu
ning one by one the previously listed
five exptcted benefits.

An invitation to Tyranny

1. Diversity. How realistic 1s the hope
that space colonizativn would indeed
encourage  small scale  government
umits, a high degree of independence,
and free diverse social experimentation?

If leftto themselves. what kind of so-
cial structure would the spateships Like
ly develop? The most reasonable as
sumption is that they will develop along
the same lines as small self contained
sucial units 1n the past have tended to
do Drubably the simplest example of
such units 1s a ship on the high seas.
What waeties evolved on sea-faring
vessels of the past? All of us have heard
about pirate ships roaming the high
seas, cach under the control of its ty-
rannical captain. But how many ships
were inhabited by a democratic com-
mun:ty of gentle peuple who minded
their own business, did harm to no one,
and made ther hving happly fishing
on the hlgh seas under the bright clear
tropical sun? None that | know of.
More generally, how many peaceful,
democratic, pluralistic communities
have evolved since sophisticated wea-
ponry became possible with the dis-
covery of ways to forge copper? The
history of Europe shows that whenever
central authority has weakened, coun-
tnes have tended to disintegrate. and
smaller, geographically determined
urlits have emerged. each ruled by a
strong man reigning over the local
population—but also defending it
against exploitation by outsiders. With
the notable exception of certain Swiss
cantons and some cities, essentially all
regional governments were autocratic
until quite srecently. This phenomenon
is not limited to Europe: the experience
of Asia, North Africa and Central
Americais similar. Nor is this tendency
limited to the past. Hierarchies and rul-

Aboutthe Author

Author Paul L, Csonka, a physicist, is direc-
tor of the Institute of Theoretical Science,
Universily of Oregon, Eugens, Oregon
97403.
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ing (liques crystallizing around domi-
nant personalities still appear when the
opportunity arises, children on a play-
ground unattended by adults, or adoles-_
cent gangs in and out of school, consti-
tute prime examples of this phenome-
non. )

These everyday observations are of
limited scope, but, in conjunction with
.ur brief historical analysis, they show
a general pattern and cause one to won-
der if such behavior might be genetically
preferred. The formation of hierarchies
definitely has survival value for group-
animals hving in the wild because it
insures group formation around the
dtrongest leaders. It seems unlikely that
behavior that is common to almost all
higher animal societies would be totally
absent in human society. Whether the
reasun 15 genelic or otherwise, the fact
remains that, in the cultures prevailing
frum ancient times until today, there is
a strong tendency tuward authoritanan
hierarchies.

Nowadays the tendency to form hier-
archies seems to have lost much of its
primeval value, it 1s unpleasant for
thuse who are relegated to the lower
echelons and it also appears to be harm-
ful to the leaders who occupy the higher
levels. Perceiving this change. people
in many societies have stnived to make
the transition to democracy, but only a
small minority of countries have suc-
ceeded in achieving an acceptable ap-
proximation of it. Despite the many set-
backs. there are still those who hope
that democracy will prove to be viable
in the long run and perhaps some day
even come to be accepted by many
more countries. But even where demo-
cratic societies exist, they seem to be in
corstant danger of, sliding toward a
more autocratic sys(em\ The reverse

movement happens only as a result of
the spectacular social changes usually
referred to as revolutions, and more of-
ten than not, even these ¢ 1ges merely
generate another autocratic system
replacing the old one. -

In view of the foregoing, we must as-
sume that most isolated space commun-
ities will. almost certainly, eventually

develop some non-democratic form of

Exterior of @ space colony as seen through
anastronaut’s helmet. At man'’s present lev
¢l of development, believes author Csopka,
uncontrolled proliferation of independent
space colonies probably would produce
mostly autocrauc space communities, and
space prrates would roam the solar system.
Photo MASA )

In-recent 1ssues, THE FUTURIST
has published several articles which
look favorably upon the idea of
large-scale space colonization in the
near future “Space Colomes: The
High hontier” by Gerard K. O'Neill
appeared in the February 1976 issue
and "Desigming a Space Communi-
ty" by Magoroh Maruyama ap-
peared in October 1976.

This article draws attention to
some possible drawbacks of large-
scale space colonization now.
Csonka, a physicist. anticipates that
some may tend to dismiss his argu-
ments as “unscientific.” because he
is “neither a-historian nor a political
scientist.” However, he contends that

A Dialogue on Space Colonization

T

his presentation is justified because
“the choices which will have to be
made will affect the future of all of
us.” In addition, “at present. there
is no generally accepted practicable
scaientific method in the social sci-
ences which could prove wrong” his
optnions. he says. In such cases, ex-
pertise must be supplemented by
other considerations, he concludes.
“There is clearly room for opinion.”

Csonka believes that the subject
of space colonization 15 such an im-
portant one that a dialogue must be
started in which ali of the possible
ramifications for society are

brought out into the&open before a
commitment is made.
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gove. nment subject to a relatively small
ruling group indulging {consciously or
subconsciously) then primeval urge to
dominate others. Space colonies would
offer excelient opportunities for this to
happen because of the discipline needed
tc operate life-support systems and be-
cause of the high degree of control that
can be maintained over communica-
tions and travel. A space colony so op-
erated would resemble an island of pri-
soners and would not likely become a
source of great jov for most of its in-
mates. At any rate | see no chance fora
true diversity of social systems unless
local developments are restrained by ef-
fective outside control. This, however,
implies government on the scale of the
solar system and few people would be
willing to call that a “small-scale gov-
ernment unit."Thus, in my view, the ex-
pectation of. small government together
with local diversityis unrealistic.

A large-scale, tolerant, concerned
government 15 a necessity if the emer-
gence of autocratic systems is to be
avoided. Indeed. in the absence of big
government the many local societies
would develop essentially independent-
ly from eath other. On purely statisti-
cal grounds, the emergence of many au-
tocratic systems is tobe expected.

Colonies Would Fight Each Other

2. Plentiful Lands. Let us turn from
the 1nternal social orgamzation of the
space colonies to the relationships
among themn, Still assuming that space
colonies are sovereign to tigf extent
that nations are today” (1.e. that no
large overall government controls
them). let us ask the question [, their
relationship hkely to be always har-
monious? .

O'Neill argues that these relation-
stup> would be peaceful because the
habitable space terntories, being exten-
dable, would be practically “limitless,”
and also because the use of atomic
weapons 1n space is forbidden by an
internationalt:  ty

i, however, vcheve that violent con-
flicts vould suon become likely. Let me
enumerate a few of the many reasons
for my belief. .

Construction of a new space colony
would requi+ sevecal years, much
work and « ;i . many resources. Oc-
wpatic ¢ 2. ulony by force would be
faste- ' .' oper. constitutin, an eco-
v, IToentive for aggression. This
iuasoning s born out by past experi-
ence. when the colonists reached the
New World, they did not just occu; .
themselves with peaceful labor or the
wntemplation of nature. They fought
numerous batties. And not only with
the Indians who understandably ob-
jected tu ther tntrusion, but also w..h
each other— the Spanish with-the Portu-
guese, the French with the English, ttc.
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Many of them also fought within their
cwn communities to suck an extent that
carrying arms became indispensible;
Why did they behave in this manner?
Because it was faster and cheaper to
take the livestock and occupy the land
and houses of cthers than to raise new
amimals, clear new land or build new
houses Yot they ton had “unlimited”
habitab'e areas at their disposal.

“We must assume that
most isolated space
communities wiii, aimost
certainly, eventually

develop some

non-democratic form of.

govemment.”

Furthermore, competition for the
most desirable raw materials (best lo-
cation, highest quality, etc.) would re-
sult in raids on each other’s installa-
tions and in counterraids, retaliations
and general violence. Examples of such
conflicts—between individuals, labor
unions, and industrial companids as
well as nations—are so numerous and
well known as to render further expo-
sition unnecessary.

Continuing development would be
inconceivable without some regula-
tions governing such matters as radio-
control, and perhaps even population
growth. On the average, there 1s: al-
ways a short-term economic advantage
in violating such regulations. utherwise
there would be no need to invent the

“regulations in the first place. Hence,
the temptation to violate them and try
to get away with it. Hence also the need
to enforce the regulations through a
penal system—yet another source of
violence. An illustration of this phe-
nomenon. It 1s generally agreed that our
traffic laws are needed for the common
good and are reasonable, yet all of us
feel tempted occastonally to circumvent
them.

Racial, Cultural Hostilities Will
Trigger Aggression

Even more dangerous than the eco-
nomic motivations just mentioned
..could be the various psychological
ones. Some 1ndividials may try to de-
stroy certain groups of people whic
they consider to be objectionable. This
kind pf intolerance is obviously alive
and well. Recall, for example, the Nazi
nse to poweyg ima_“culturally advanced”
society like Germany's in the recent
past. Or think of certain small East
European countries which are notorious
for ruthlessly trying to eliminate all na-
tional minorities living within their

[

ic, since the entire economy is st
trolled. The religious wars in
and Lebanon and the interculturaltrife
in Cyprus also have long oufgrown}heir
economic origins. ’

Let us also remember the simple
felt by many which comes from con-
auering athers. It would be one of the
rewards of aggression. And let us not
forget those select few who would con-
sider it their duty to lead the misguided
masses of the solar system to greater
happiness—against their own will, if
need be. Among the many tyrants
(whose number, like the total popula-
tion, can be assumed to double about
every 35 years) there will likely be some
who will run their space islands on-the
basis of black magic, voodoo, or vari-
ous superstitions of their own inven-
tion. There will also be these to whom
the Lord will reveal that He finds certain
types of space colonies, offensive and
wishes them destroyed. A crazed ruler;
acting on “God's orders,” may set out to
cleanse the solar system of this entire
humanity of sinners and repopulate it
with the surviving creatures of his own
spaceship, a la Noah, but on a grander
scale.

Need I go on? There is really no rea-
son to anticipate harmony. instead of
conflict. On the contrary, the sources
of potential conflict will remain plen-
tiful, whether or not habitable areas can
be expanded by spaceship construction.
Conflict could not be preventéd by ma-
terial abundance, but only by a univers-
ally-felt deep respect and concezn for all
human beings. Such a feeling is insuffi-
ciently encouraged toddy. For its ac-

ceptance, a long-range-cultural reorien-_

tation would have to occur, and that
may take generations.

Conflicts would not be restricted to-

conventional warfare. True, we do’have
a treaty forbidding the use of “weapons
of mass destruction” in outer space.
However, the treaty does not define
“weapons of mass destruction,” and al-
though it does require inspection of all
installations on celestial bodies, it says
nothing about stations or space colonies
in orbit. In any case, the moral force of
this treaty, all by itself, is hardly likely
to deter the greedy ones, the bullies,
~ maniacs, the suicidal types, or the
ious champions of human “gio-
gress,” “liberation,” or-"'rejuvenation *
Every colony, as well as the Earth it-
self, would be in danger from outer
space at all times. No matter how many
problems we ma, have today, we can
still look at the stars with fair assurance
that they constitute no immediate

g

.

threat to us. But with millions of space®-

colonies roaming the solar system,
life could degenerate into a series of pre-
parations for and recoveries from at-
tacks~an updated version of the life-
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l style of centuries past when raids of escalate into a solar system-wide dis- on Earth. In practice this would prob- ’
the Normans, Berbers and other sea- aster. At the moment we are unable to  ably mean keeping them in permanent ,
faring people depopulated Europe's satsfactorily supervise even the handful  econom:c dependency to prevent a suc- ,
coastline—except that this time the of major powers right here on our small  cessful coup d'etat leading to full inde-
weaponry would be a great deal more  planet Earth. And we are quite unableto  pendence. /
destructive. keep track of the doings of even one mil- 3. Population. Turning to the third /‘I
lion people—witness-the soaring crime  item on the list of expected benefits from
Global Government Must Come First 154 in cities—without what we think of  space colonies, we must recognize that ;
Surely, if we are to have the shghtest  as intolerable violations of their nightto  spage colonization cannot solve the .
chance of survival, a treaty banning privacy. How much more difficult it population problem, because that
powerful weapons from space would would be to keep watch over just une would require a full scale effort starting
have to be further clarified, then policed  million space colonies, each one equip-  immediately, to keep up with the pace ;
and enforced by some global govern  ped with sophisticated computers de-  of population growth. But such an effort
ment. Enforcement would require signing strategies to outwit observers. is out of the question, as just demon-
armed force, since most colonies would  Even if we knew how to do it, we would  strated.
presumably be economically self-suffi-  have to agree which of the rival power 4. Sanctuary for Endangered Species.
cient, so that economic pressure alone  centers on Earth would have the author-  This suggested benefit is more realistic.
could not be effective against them The ity to do it. As things now stand, thatis  Although it will not be possible to shift
history of the United States as well as  almost inconceivable. most industrial activity from the Earth's
that of uiher colonies illustrates how I have now shown that without effec-  biosphere to the few space colonies en-
economic self <ufficiency leads to politi-  tive control most colones could easily  visioned, nevertheless, even a small
calindependence unless such aspirations  turn into space vanants of the pnson number of colonies could serve as
are frustrated by force of arms Eco-  ysland concept. violence would be fre-  havens for the bird and animal species
nomic pressure would suffice if the colo-  quent and could degenerate into global endangered on Earth. Of course, if life
_nies were kept in permanent economic  disaster. | have also shown that at pres- on Earth ceased fur some reason, it
dependence, but tn that case the entire  ent we have no way to impuse effective  would also cease in the colonies which,
scenario based on self reproducing colo  large-scale cuntrol on space communi-  as we have seen, would have to be keot
nies becomes invalid And even then it ties. Regretfully, we must conclude that  dependent on the Earth for survivau.
would be necessary to detect and sup  large-scale space colonization now  Since 1t would be much cheaper to pro-
press any attempt toward aself-support-  would be suicidal. The only alternative  vide havens for those same species here
ing local economy. Eventually hundreds  which a rational person can permit him- . L
of millions of space colonies would have  self to contemplate at this time1s amuch ~ Sut:away view of interior of a proposed
to be monitored (remember, we are more limited program in which at most 10‘000")9’";0" spatt:e ha?"ait' ISUCh sp!zéce
talking about an increase up to 20,000- a very small number of space colonies (a:ommun 1es are technologically possible,
p . L grees author Csonka, but should not be al-
fold in the humap popu!ahqn) with  would be constructed, and each of them |gyed to prohferate until man has learned
essentially no margin of error since any  would be kept under strict economic  to settle conflicts nonviolently and justly.
uhdetccted local mischief could fast and political control by a government  photo: NASA /‘ .
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on Earth, this opportunity does not con-
stitute a real incentive to start even a
limited colonization program.

5. Unique Advantages of Space Envi-
ronment. Only this final item on the list
of benefits constitutes a real incentive.
One could derive genuine benefits from
research laboratories and certain types
of inductries located n space colonies,
where low temperature, high vacuum,
and zero gravity environment-would be
easily accessible, and sunlight would be
plentiful and could be converted into
microwave energy to be radiated to
Earth. Furthermore, the artificial hab:-
tats would havg fovelty value for vis-
iting tourists.

Outlcok for Space Colonies

There is no need to rush into a large-
scale colonization program: Its foresee-
able benefits would be genuine but lim-
ited, nowhere utopian in dimension,
and wounld certainly not solve our most
pressing problems, such as overpopula-
tion.

Before large-scale space colonization
1s undertaken 1n the far distant future,
we need to solve three problems: (1)
how to settle conflicts (e.g., concerning
the distibution of resources) nonvio-
lently and justly, (2) how to safeguard
the right of self-determination of vari-
ous groups (on Earth and in space colo-
nies) without opening the door to per-
petual turmoil, and (3) how to limit
population growth and waste produc-
tion to avoud finding ourselves in des-
perate situations leading to desperate
actions.

All three problems are more likely to
be solved here and now rather than after
large-scale colonization has started.
Reaching a consensus is much easier if
the number of participants (i.e. inde-
pendent states or space cSramunities) is
small. Increasing the number of partici-
pants by even a few greatly increases the
number of potential conflicts Further-
more, expenence has shown that assem-
blies of more than a few hundred par-
tiapants cannot be grasped by an aver-
age human being and are therefore quite
ineffective.

I and when these problems have been
solved, we may safely commence full-
scale space colonmization. We would then
be expanding an orderly, concerned,
nonviolent sociely into the vast spaces
of our solar system. By coritrast. pre-
mature large-scale space colonization
would amount to exportation on a cos-
mic scale of oppression, suffering, and
disorder — the very qualities which char-
acterize most human existence today.

Immediata Tasks

In the meanwhile, we could—and
should—explore the possibility of a
small colonization” program—a pro-
gram to put into space a few observa-

tion posts, manufacturing plants, power
stations, etc. But we must insist that
none of these space installations become
economically self-sufficient, and that all
of them permanently remain under firm
control from Earth. The space installa-
tions must not be allowed to become the
first step in a self-generating, escalating
space colunization program in the near

future,
At the present time, both the United

States and the Soviet Union have the
capability to start a fullscale space
colonization program. Once a great
power makes the necessary preparations

“Premature large-scale
space colonization would
amount to exportation on
a ¢osmic scale of oppres-

sion, suffering, and dis-
order — the very qualities
which characterize most

human behavior today.”-

and investment to start such a program,
it will be almost impossible to prevent
its realization short of war.

To forestall such a turn of events, a
moratorium on large-scale space coloni-
zation should be negotiated with all
major powers. The sooner this is done,
the better. In a few years, one of the
powers may feel that it is in a better
position than its rivais to initiate space
colonization, and would then be reiuc-
tant to agree to a moratorium. Any vio-
lation of the agreement should be cause
for great concern and should be dealt
with accordingly.

Exterior view of a possible space habitat, If man undertakes a fargé-scale space coloniza:

Less crucial than such a moratorium,
but nevertheless important, would be
insuring that all space installations are
built under international—or at least
multinational —auspices, to prevent
them from simply becoming space ex-
tensions of the industrially developed
nations on Earth This would decrease
the probability of conflict, and may
provide experience in how to enibarkon
large projects cooperatively, rather than
competitively.

There is no hope to realize either of
the above two suggestions until the gen-
eral public as well as governments

understand the destructive potential\‘of a .

full-scale space colonization program.
Unfortunately, it may be too late when
that finally happens. The appealing as-
pects of $pace colonization are immedi-
ately obvious: A growing number of
diverse space habitats, flourishing and
multiplying in harmony, aiding each
other economically and culturally is a
very appealing goal. Viewed superficial-
ly, space colonization appears to be a
noble venture on the road to an expand-
ing, happy human race; by contrast,
recognizing the potential for danger re-
quires more careful thinking.

One lesson to be learned from the
mistakes of recent decades is thut the
technical feasibility of something
{(whether it be babies or nuclear reac-
tors) does not, in itself, prove its desira-
bility. After technical feasibility "has
been demonstrated, the potential ‘bene-
fits and drawbacks should be carefully
evaluated. No agency, no pressure

group should be allowedto proceed self-
ishly, overriding the common good.
Foresight and timely dialogue are essen-
tial, especially when the project in ques-
tion is of the size here cantemplated. g@

tion program now, says author Paul Csonka, the result is likely to be “exportation on & cos-
mic scale of oppression, Suffering, and disorder—the very qualitles which characterize

most human existence today.”
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